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• The selection of Pratt & Whitney engines for 
the latest type Lockheed planes is consistent with 
Northwest Airways’ policy of using Pratt & Whit- 
ney engines on virtually all of their transports. 

• Northwest Airways has recently completed 
seven years of remarkable transport operation in 
the great northwest. During this period, the com- 


pany’s planes have down some 6,600,000 miles 
of scheduled flight. They have carried approxi- 
mately 50,000 passengers and more than 1,000,- 
000 pounds of mail. • Delivery of these new 
planes makes possible the inauguration of a new 
high speed service on regular schedule from 
Chicago through the northwest to Seattle. 
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TWA’s fleet of 14-passenger Douglas Airliners 




“Eclipse- Equipped” 


This fleet of all-metal Douglas transports, now being 
constructed for Transcontinental and Western Air, 
is equipped with five different units of Eclipse 
manufacture, namely: 

Direct Cranking Electric Starters, Battery 
Charging Generators, Vacuum Instrument 
Pumps, Radio Dynamotors and De-Icer 
Pump Equipment. 

The first ship of the fleet is pictured above. Its two 
supercharged motors develop 1400 horsepower, and 
its enormous cabin provides luxurious comfort for 
14 passengers. Virtually all airline planes, as well 
as those of the Army and Navy, use 
Eclipse Equipment. 

ECLIPSE AVIATION 
CORPORATION 





'Transcontinental 8d Western Air’s new, all-metal 
Douglas Airliners will be powered by Wright (Series F) 
Cyclones. These Luxury-Airliners, scheduled to be 
placed in service this spring on ’’The Lindbergh Line,” 
will reduce TWA’s flying time from coast to coast to 
less than 18 hours. This announcement is of command- 
ing importance to the aeronautical world, because it 
represents the largest purchase of new equipment by 
any of the world’s leading airlines. 

TWA’s technical staff selected Wright Cyclones 
after exhaustive tests which many experts in the avia- 
tion industry believed impossible to pass. One of 
these tests included a "single-engine” take-off, with a 


full load of 17,500 lbs., from Winslow, Arizona (4,500 
feet above sea level). On this test the pilot deliber- 
ately shut off one engine when the plane had traveled 
2,200 feet down the runway. The plane continued its 
take-off and climbed to an altitude of 9,000 feet, 
where the pilot leveled off and flew over the Conti- 
nental Divide to Albuquerque, New Mexico— 240 
miles distant. A speed of 120 m.p.h., on one engine, 
was maintained throughout the flight. 

High altitude tests were made around 20,000 feet 
to determine how the Wright Cyclones would func- 
tion in the sub-stratosphere, in line with plans which 
are now being developed by TWA for the high alti- 


tude flying of the future. Other tests included a full- 
throttle climb from sea level to 20,000 feet in 24 min- 
utes; and a one-engine climb, with full gross load, 
from 6,000 feet to 8,000 feet in 10 minutes. 

More than 170 hours of flying time were required 


to make these gruelling tests, which indicates how 
thoroughly they were conducted by TWA’s technical 
staff. The outstanding performance of the Wright 
Engines culminated in the decision to have the Douglas 
Airliners powered by Wright (Series F) Cyclones. 
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Fuels U. S. Navy’s Flying Boats 
on their Record Flight to Hawaii 

Like the majority of other great flights in recent 
years, the sensational San Franciseo-to-Hawaii mass 
flight of the Navy’s squadron of six flying boats was 
accomplished with a fuel supplied by Stanavo. 

Balho used Stanavo on his historic Rome-Chicago- 
Rome flight. Lindbergh used Stanavo on his 30,000- 
mile world flight. Now Uncle Sam uses the same 
great fuel on what President Roosevelt has called 
“the greatest undertaking of its kind in the history 
of aviation.” 

The 2400-mile over-water hop, though it exceeded 
Balbo’s previous record hv more than 500 miles, was 
only the last leg of a trail which began at Norfolk, V a., 


and reached San Francisco via the Canal Zone. Dou- 
ble reason to hail this remarkable feat! 

Powered liy twin Wright Cyclone engines, each of 
the Navy’s Consolidated Flying Boats took off with a 
capacity load of Stanavo Ethyl Aviation Gasoline 87 . 
Though actual consumption figures were not an- 
nounced, Lt. Commander Knefler McGinnis, who 
commanded the squadron, stated that the group 
could have flown another 1200 miles without refuel- 
ing, and that after routine inspections all six ships 
were ready for duty again. 

New proof that, for extraordinary, as well as for 
ordinary use, Stanavo Aviation Gasoline and Engine 
Oil excel. 

STANAVO SPECIFICATION BOARD, INC. 
225 Bush Sr., San Francisco 

910 So. Michigan Avc., Chicago 26 Broadway, New York City 


S T A N AVO 


AVIATION GASOLINE AND 
ENGINE OIL 
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Let’s Satisfy Our Curiosity 

Let’s take a close-up look at this new Martin Bomber 


W HY has the new Martin Bomber created such 
a sensation? Why do military authorities call it 
"the most formidable weapon yet developed for aerial 
offense and defense?” Why did it receive the 1933 
award of the Collier Trophy, for "the greatest achieve- 
ment in aviation in America during the preceding 
year?” Why can it carry terrific loads with a speed 
and ease never seen before? 

Look for the answer in the construction of the plane 
itself. You'll find a plane built of a new aluminum alloy 
— 28% stronger than any ever used before. A new type 
of wing construction that supports 142 pounds per 
square foot, with a lift-profile drag ratio of 136. A 
new type “restrained shell" monocoque fuselage — 
lighter and stiffer than any that we know of. A new 


type tail structure — stronger without external bracing 
than former tails with it. A new nacelle-propeller- 
wing combination with a propulsive efficiency of 
88% — a degree of efficiency heretofore reserved for 
Schneider Cup racers. 

These are some of the important new developments 
which are embodied in the new Martin Bomber — 
developments which have been made possible only 
through the closest cooperation between the Officers 
and Engineers of the Army Air Corps, the N. A. C. A. 
and the Martin organization. 

These same developments, applied to commercial 
planes, will make air transportation far more rapid, 
more efficient and more profitable than the best that 
we know today. 


The Glenn L. Martin Company 

Baltimore, Maryland, U. S. A. 
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It is the privilege of Aviation to present a unique account of the 1933 sur- 
vey flight of Col. and Mrs. Charles A. Lindbergh, written by Commander Weems 
and based on information furnished by Colonel and Mrs. Lindbergh. In the 
preparation of this material Commander Weems has also drawn on such sources 
as Pan American Airways, of which Colonel Lindbergh is technical advisor, 
and the American Museum of Natural History, to which the airplane and its 
equipment has been presented. The accompanying article is the first of two 
devoted to the subject. The second will appear in an early issue. 

The Flight of 
The 46 Tingmissartoq” 


The authoritative account of the 1933 survey flights of the Lindberghs 

THE FIRST OF TWO ARTICLES 

By Lt.-Comdr. P. V. H. Weems 

V. S. N; Retired 


T HE transatlantic survey flight of 
Col. and Mrs. Charles A. Lind- 
bergh, beginning July 9, and end- 
ing Dec. 19, 1933, represented not 
only an invaluable contribution to ocean 
flying knowledge but also a conclusive 
demonstration of the practicability of 
Atlantic flight. Thoughtful planning 
and careful selection of equipment 
coupled with ingenious application of 
previous experience in long distance 
flights made it possible to complete this 
30.000-mile trip, embracing 21 countries 
and four continents, without incident, 
although a wide range of flying condi- 
tions were encountered in the broad area 
bounded by the frigid wastes of Green- 
land and the tropical jungles of South 
America. The contribution made by 
radio and navigation was not unre- 
quited, for these fields were enriched 
by valuable discoveries. 

Few flying expeditions have been 
more completely outfitted and the quan- 


with winch it was stowed in the rel- 
atively narrow confines of the airplane 

space was wasted and both floats and 
wings were put to work in carrying 
their share of the load. In addition to 
the necessarily large supply of fuel, such 
items as a sledge, a rubber boat, a water- 

navigation equipment, one month's pro- 
visions, and many emergency devices, 
were carried and will be discussed in 
detail later. The inventory as well as 
the methods to be outlined in these 
articles should serve as a guide for 
future aerial explorations. 

The flight was made primarily to 
learn as much as possible of the various 
routes which could be used for an air 
service between North America and 
Europe, in connection with Colonel 
Lindbergh’s position as technical advisor 


Steamship co-operation was furnished 
in the Labrador-Greenland-Iceland area 
by the Danish ship Jellinge which was 
under charter by Pan American Air- 
ways. Supplies were laid down by the 
Jeliinge at Halifax, St. Johns, Cart- 
wright, and in Greenland and Iceland. 
Radio communication was maintained 
with the Jellinge from the time the plane 
left North Haven, Me., until it finally 
neared Europe, weeks later. 

The “ Tingmissartoq ” 
“Tingmissartoq," which in Greenland 
Esquimo language means “The man 
who flies like a big bird,” was the name 
given to the Lockheed Sirius mono- 
plane. powered with a Wright Cyclone 
SR-1820-F2 direct drive engine rated 
710 hp. at 1,900 r.p.m. During the 
flight the engine was operated at an 
average speed of 1,425 r.p.m. giving a 
cruising speed of 103 knots or 118 
m.p.h. Fuel consumption at the above 
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cruising speed was 25 gal. per hour, but 
on certain stretches, such as the trans- 
Atlantic crossing, the cruising speed was 
reduced to 1,35U-1,390 r.p.m., and the 
fuel consumption dropped to 21 m.p.h. 
The range of the ship in still air, with 
the 440-gal. fuel capacity was about 
2,100 miles at 118 m.p.h. The sea level 
top speed of the ship was approximately 
185 m.p.h. and its normal cruising speed 
150 m.p.h. at 1,700 r.p.m. 

Weight data released with Colonel 
Lindbergh's permission by the Edo Air- 
craft Corporation, after weighing the 
ship on its return from the trip deter- 
mined the actual weight empty, includ- 
ing equipment, as 4,589 lb. The weight 
of the occupants was given as 2S0 lb- 

oil 150 lb. and gasoline 2,653 lb., to- 
taling 7,699 lb. gross. Included in the 
above weight empty was 300 lb. of 
equipment, such as instruments, radio, 
battery, starter, bringing the true weight 
empty down to 4.289 lb., giving a use- 
ful load of 3,410 lb., or 44.3 per cent. 
The wing span was 43 ft. and the area 
265 sq.ft., giving a wing loading of 29 
lb. per sq.ft, and a power loading of 
10.85 lb. per lip. 

The propeller was a Hamilton-Stand- 
ard controllable pitch 
type with a diameter 
of 10 ft. and blade 
settings ranging from 
18* to 223 deg. Floats 
were standard Edo 
Model 6075 fitted with 
special gasoline tanks 
having a capacity of 
160-gal. each, the re- 
maining 120 gal. be- 
ing carried in the 
wing tanks. The floats 
were normally rated 
for a maximum gross 
weight of 6.400 lb. at 
90 per cent reserve 
buoyancy. They had 
a total submerged dis- 
placement each of 
6.075 lb. The reserve 
displacement was 58 


in which the equipment was stowed. 

The rubber boat was equipped with a 
sail, oars, a 12-ft. mast and a 33-ft. 
boom, drinking water, food ior one 
month, and a rubber cover to keep the 
personnel and equipment dry. Boats of 
this type are surprisingly efficient and 
safe. They are inflated by two hand 
pumps and are of ample buoyancy and 
capacity. A service test was given one 
of them by a navy pilot who spent five 
days on it in the Pacific Ocean near 
Panama after a forced landing a short 

Not only did the outfit include the 
obvious arctic clothing such as Kamiks. 
mittens and winter helmets, but it also 
included equipment to be used in case 
of a forced landing in an uninhabited 
place. The month's supply of food, a 
rifle, pistol, ammunition, fishing gear 
and so on, were to be carried in a snow 
sledge weighing 4931b. and 130 in. long 
— nearly 1 1 ft. This sledge was carried 
in the plane partially disassembled, and 
the parts were designed so that they 
could be lashed together with leather 
thongs when required. 

For travel over soft snow, arctic snow 
shoes were carried; while for travel 
over glassy and sloping ice as in the 


Water recovery device 
One unique safety device will sur- 
prise and interest many people. It would 
add a considerable extra weight if a full 
water supply were included. In most 


Equipment 

Since the flight cov- 
ered a range of lati- 
tude from south of 
the equator to above 
73 deg. North, includ- 
ing long over water 
hops, and the crossing 
of the formidable 
Greenland ice cap, it 
was necessary to 
carry a large and var- 
ied supply of special 
equipment. The draw- 
ing of two views of 
the plane shows the 
position of the more 

ments, and the manner 
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especially helpful on the flights in high 
northern latitudes. Except ior high 
latitudes around Greenland, the Hydro- 
graphic Office charts on the Mercator 
projection, as used by the mariner, 
proved the most satisfactory. In low 
latitudes where the longest over-water 
flights were made, the rhumb line 
course given by a straight line on the 
Mercator chart was not only more con- 
venient to steer, but it was sufficiently 
close to the great circle course for prac- 
tical purposes. On the flight across 
Greenland, where it pays to follow the 
great circle course for distances as short 
as 500 miles, a Canadian Government 
equidistant map was used with excel- 
lent results. On this map, constructed 
on the conical orthomorphic projection, 
a straight line closely approximated the 
great circle course. The scale provided 
is correct for latitudes 47 deg. N. and 
63 deg. N. and the errors remain under 
3 per cent from latitudes 40 deg. to 70 
deg. N. A table for correcting these 
errors is included. This excellent map 
of the "North Atlantic Ocean with 
Adjacent Countries” was produced by 
the Department of Interior. Ottawa, to 
"facilitate the study of aerial routes be- 
between Canada and Europe.” (See 
"Trans-Atlantic Air Lanes,” by Roger 
Q. Williams, Aviation, July, 1933.) 
For dead reckoning 

In addition to the compasses, direc- 
tional gyro and panel instruments, the 
following special dead reckoning equip- 
ment was carried: The Gattv ground 
speed and drift indicator; protractor; 
slide rule; charts and maps. 

The Gatty instrument was considered 
the best available ground speed and drift 
indicator. Mrs. Lindbergh made the 
ground speed and drift observations, and 
was able to do so over the Greenland 
ice cap as well as over water, and over 
land. Since the plane was not on a 
fixed schedule and. when committed to 


the human breath being condensed to 
eke out the failing water supply. 

Panel instruments 

The plane was equipped with the 
usual panel instruments of the latest 
type including a standard 3 in., aperi- 
odic, magnetic compass, mounted be- 
tween the front and rear cockpits on the 
right side so that it could be used from 
either cockpit. A second smaller spheri- 
cal magnetic compass was mounted on 
left side of the dashboard for emergency 
use and as a check on the aperiodic. 
Complete reliance was placed in the di- 
rectional gyro which proved to be a 
great improvement over the magnetic 
compass for steering, particularly in 
high latitudes near the magnetic pole, 
where the variation changed rapidly and 
where the magnetic directive force was 
weak. Although the directional gyro 
was used continuously for steering, it 
was set to conform to the magnetic 
compass at intervals of from twenty 
minutes to two hours. Ordinarily the 
directional gyro was checked against 
the magnetic compass (but not reset) 

When steering by the magnetic com- 
pass. over snow or water near the mag- 
netic poles, the compass swings back 
and forth without the pilot being able 
to detect it and. since the pilot tends to 


follow the compass, the plane is steered 
on a series of curving courses. When 
steering by the directional gyro, a steady 
course may be followed permitting the 
magnetic compass to settle down so it 
may be used as a reliable means for 
setting the directional gyro. While the 
latter may be used to steer a steady 
course, it gradually creeps off and must 
be reset; it is not directive in itself, 
but merely holds for a limited time the 
course to which it is set. 

The air speed meter gave accurate 
results except where the pilot static 
lubes became filled with water during 

was necessary to blow the water out. 
after which the instrument again func- 
tioned satisfactorily. The gyro horizon 
was used on several occasions and gave 
excellent results. 

Charts and maps 

There is no single source of supply 
of all the charts and maps required for 
such a flight as this. They were fur- 
nished by the Hydrographic Office, the 
British Admiralty. Rand McNally & 
Company, the Canadian Government, 
and the civil and military aviation 
organizations in practically every coun- 
try visited. The charts furnished by 
Dr. Vilhialmur Stefansson. technical ad- 
visor to Pan American Airways, were 
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a flight it was usually necessary to com- 
plete it regardless of the speed made 
good or the time consumed, the ground 
speed was not as important as the drift. 
The drift feature of the device was 
highly satisfactory and drift observa- 
tions were made regularly. 

Under average weather conditions 
over water the drift could be estimated 
by a trained water pilot nearly as closely 
as it could be measured; in fact, the 
drift was first set by estimate and later 
checked by drift observations. During 
the entire flight practically no changes 
were made in the courses originally set 
by dead reckoning. 

Since the ground speed as determined 
by the Gatty instrument depends on the 
altitude, it was of course necessary to 
obtain the altitude above the surface, 
accurately. This was difficult. In such 
a case, it was necessary to fly low, note 
the altimeter reading, gain altitude, and 
use the difference of altitude, in making 
the ground speed observation. The slide 
rule was available for reducing the work 
of making tedious calculations. Actually 
the navigation during the flight was not 
hurried. As Lindbergh states, "there 
was all the time in the world” for 
navigation, with the result that most 
specd-time-distance problems were done 
with pencil and paper. In fact, a con- 
siderable portion of the dead reckoning 
computations was made before taking 
off on each leg of the flight. 


which w 


also u 


veloped by the 
The main set, 
n the 1931 flight, 


reighs 62 lb. installed, ; 
commission on the Orient flight in 1931. 

overTaflto Und* in the 1933 flight when 
the dynamo stuck. It was put in order 


within a few minutes after the landing. 

While it is possible to receive ordi- 
nary radio broadcast in English, all 
sending had to be done by code. Mrs. 
Lindbergh did all the sending and re- 
ceiving which constituted an important 
part of her duties. 

The regular set included a directional 
loop in the fuselage with which to take 
radio bearings. The loop was installed 

not designed for accurate work. Fairly 
accurate results were obtained, however, 
when receiving signals from a powerful 
station at close range. The directional 
loop, although not used frequently, is 
extremely important when properly in- 
stalled. The type required is adjustable 
permitting a bearing to be taken with- 
out swinging the ship off its course. 
With the fixed loop used it is necessary 

bearings, and this is undesirable for 
several reasons. Time is lost and the 
dead reckoning is seriously complicated. 
On the other hand the movable loop 
must be mounted on the outside for 

m The P tra^mhter’s S ma5t r er S oscillator a fs 
the power amplifier type using one UX- 
210 as the master oscillator tube and 
one 210 unit in the power amplifier 
stage. The set is arranged with plug-in 
coils to operate on any one of six fre- 
quencies from 12.240 to 333 kc. Trans- 
mitter power is obtained from a small 
dynamotor operated from the 12-volt 
storage battery and delivers 600 volts 
at 200 milliampcres for the plate supply. 
Filament power for the tubes is obtained 
directly from the storage battery for 
both receiver and transmitter filaments. 
A regular aircraft “B" battery is used 
for the receiver plate supply. 

The receiver consists of one stage of 
audio frequency amplification, regener- 
ative detector, and two stages of audio 
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amplification. Plug in coils are pro- 
vided covering the frequency band from 
15 to 150 meters and from 550 to 1,100 

proximately fifteen turns of insulated 
wire secured directly to the inner face 
of the fuselage thereby forming a fixed 
loop approximately 30 in. in diameter. 

ahead of the regular receiver. 
Auxiliary radio set 

This auxiliary set was of 31 watt 
capacity, water-tight, and weighed 44 
pound. It consisted of both transmitter 
and receiver, operating by battery on 
two frequencies and was completely self- 
contained. This set was designed and 
built under the direction of Mr. Hugo 

Pan American Airways. ^measure 
about 18x18x18 in. and could have been 
taken from the plane for use in the rub- 

case 'of* a 0 forMd'land7n'* This^dThas 
a range of about 150 miles in the day- 
time and nearly 1,200 miles at night. 

It was developed originally by the 
Pan American Airways for use in case 
of forced landings in the South Ameri- 
can jungles. For the further extension 
of its use, it was made water-proof and 
as nearly shock-proof as possible. In 
the course of rigid tests it has been 
dropped 18 ft. on concrete and then 
operated at a range of 300 miles ; it was 
submerged under water for 24 hours, 
then hoisted out and found to be in 
working condition. 

The portable radio set may be dropped 
by parachute to a party in the jungle, 
or in a boat. In this way relief may 
be provided when it is not possible to 
land a plane to render assistance. A 
party carrying this set may thus be 
guided through an unknown jungle. 


Log of the “Tingmissartoq” 
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Enter the Federal Budget, Bringing a Mixture of Good News and Bad 

Aviation and 

the Government's Spending 

By Edward P. Warner 

Editor of Aviation 


T HE President's budget message 
to Congress and the 800 pages 
of tabulated figures that accom- 
pany it now appear just after the 
first of January each year. 

Whether they have to be considered 
as a belated Christmas present, as 
slightly belated raw material for work- 
ing up New Year’s resolutions of 
economy and restraint, or as a prema- 
ture April Fool’s joke, depends on the 
figures and on the point of view. Last 
year the real practical joke appeared 
very near to April 1, for after the bud- 
get had been all prepared and analyzed, 
and after Congress had worked over 
the appropriation bills and passed them 
and seen them approved by the Presi- 

tossed the whole works overboard with 
a series of instructions that the money 
that had been appropriated simply 
shouldn't be spent. Never before had a 
budget had so little relation to the actual 
policies of the fiscal year to follow. This 
year nothing of the sort is in prospect. 
President Roosevelt now has his own 
budget director and his own budget, and 
it may be assumed that his recommen- 
dations on appropriations and his 
prophecies on expenditure are very 
closely representative of the actual facts 
in prospect for the fiscal year 1935 (be- 
ginning on July 1, 1934, and continuing 
through June 30, 1935, the term in re- 
spect of which all governmental book- 
keeping is done). 

Confusion worse confounded 
Last year’s budget turned out to mean 
very little. This year’s will mean much 
more, but in some cases the meaning is 
exceedingly difficult to extract. Never 
before has budget analysis been such a 
baffling problem. Last year's budget 
had called for total appropriations of 
$3,776,000,000 for the current fiscal 
year. By the time the new administra- 
tion got through with its pruning and 
its administrative directions to withhold 
expenditures the actual outlay to be 
charged against the normal appropria- 
tions for the fiscal year had been re- 
duced by just one-third, to $2,531,000.- 
000. Then, however, there were added 
new appropriations for public works, 
farm relief, and other new activities to 
a total of $6,852,000,000, and the ex- 


penditures under the new appropriations 
cut across practically every activity for 
which the old or regular estimates had 
been submitted. Thus, for example, the 
Secretaries of War and of the Navy 
were instructed not to spend a substan- 
tial part of the money that had been 
appropriated for purchase of new air- 
craft for the services, but then a grant 
was made from public works funds of 
$15,000,000 to buy new planes in place 
of those that would normally have been 
bought with the regular appropriations 
that were withheld. The whole picture 
has become indescribably confused, and 
for next year promises to be only a little 
less so, as the present budget carries 
an estimate of new emergency expendi- 
tures of $2,000,000,000 for the fiscal 
year 1935 without giving the slightest 
inkling of how, when, or where the 
money is to be applied. 


I— Aircraft Purchases 

P ARTICULARLY complicated and 

deal with the buying of new aircraft 
for the Army and Navy. The use 
of the device of "contract authoriza- 
tion,” with a certain appropriation made 
in cash to be expended during the fiscal 
year to which the budget relates and 
with a further allowance for contracts 
to be placed during that year and paid 
for out of the funds actually appropri- 
ated in some succeeding one, has always 


the rate at which funds are obligated 
and the rate at which they arc actually 
expended. This year the difference has 
become more indeterminate than usual, 
for a part of the 1934 contract authori- 
zation is to be allowed to drag over 
into the next fiscal year before the 
placing of the orders. 

Of the $23,324,000 appropriated for 
the Air Corps for all purposes for the 
present fiscal year, less than one-half is 
actually being expended. The remainder 
has been withheld by presidential direc- 
tion, and practically all of the money 
impounded has been withdrawn from 
the allotments for the purchase of new 
aircraft and for experimental work. The 
prospect a year ago was that the pur- 
chase of new aircraft for the Air Corps 


from the regular appropriation for the 
fiscal year 1934 would be just over 
$11,000,000. Actually the obligations 
incurred for the present year are now 
estimated to total $2,475,000 for the 
procurement of standard airplanes and 
another $525,000 for spare engines. To 
that sum, however, must be added the 
Army’s Public Works allotment of 
$7,500,000, all of which is proposed to 
be obligated before June 30 according 
to present estimates. Deducting the 
administration and transportation ex- 
penses, $7,394,000 will be available for 
the purchase of standard airplanes and 
engines. Adding that to the allowance 
from the regular appropriation, the total 
for the present fiscal year comes to 
$10,394/100. 

For next year there is no definite 
promise of further Public Works funds, 
though with $357,000,000 out of the 
original $3,300,000,000 of Public Works 
money still to be allotted, and with an 
undefined $2,000,000,000 estimated as to 
be appropriated during the coming fiscal 
year with the probability that much of 
it will go for public works, there is at 
least a chance that the Air Corps will 
draw some further benefit from that 
source. In any event the regular Army 
appropriation has been restored to 
something like its former level. The 
estimate for obligations for new air- 
planes from that source, including the 
use of a $3,000,000 contract authoriza- 

fiscal yearHs $n!2H000 "for'purchase 
of standard airplanes and $2,107,000 for 
spare engines, or $13,371,000 in all. 
The amount of cash that will actually 
pass into the hands of the industry in 
the form of final payments for new 
Army airplanes is estimated at $10,500,- 
000 for the present fiscal year and $13,- 
850,000 for the coming one, but on the 
whole this is a less satisfactory basis 
of record than is the listing of obliga- 

In considering War Department pur- 
chases of airplanes, it is necessary also 
to reckon with the National Guard and 
the organized Reserves, which are 
carried under separate headings in the 
appropriation bill. The estimates for the 
coming year make no specific allowance 
for National Guard airplanes, where 
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last year $775,000 was provided for the 
purpose. For the Reserves there is a 
flat limitation to a maximum allowance 
for new airplanes of $308,000, as against 
$26,000 more than that a year ago. 
However, very little of the current 
year's money is actually being spent. 
Navy buying 

The figures for the Navy are far 
more difficult to unscramble, being more 
deeply involved in changing contract 
authorizations. There can be no strictly 
accurate apportionment of new obliga- 
tions at the present time, and at best 
there is a certain amount of guesswork 
about the amount of spending that will 
be done in the current fiscal year and 
the amount that will be postponed until 
1935. For the present fiscal year the 
cash payments and obligations against 
the current year's appropriation for new 
aircraft total $6,615,000. On top 
of that there was a contract authoriza- 
tion to be a charge against the appropri- 
ations of succeeding years of $8,100,000, 
but the indication of the figures in the 
present budget is that only $2,400,000 
of that amount is actually being obli- 
gated during the present year. That 
would indicate a total expenditure for 
new naval aircraft under the regular 
appropriation of $9,015,000. To that 
must be added, as in the case of the 
army, the Public Works money. A 
specific grant of $7,500,000 has been 
made for the purchase of new planes for 
replacement within the 1,000-plane pro- 
gram adopted by Congress in 1926. A 
certain portion has been turned to pur- 
poses of maintenance, but there remains 
for the actual purchase of aircraft $6,- 

114.000, all of which is expected to be 
obligated during the present fiscal year. 
The total of Navy obligations for new 
airplanes and engines in the fiscal year 
1934 would then appear to be $15,- 

129.000. 

For the coming year there is un- 
certainty, as in the case of the Army, 
about the possibility of additional 
Public Works grants. There should 
be a fair chance that they will be forth- 
coming. There arc other uncertainties 
as well, and in particular confusion de- 
velops out of the incomplete use of the 
present year’s contract authorization, 
since the navy's appropriation bills are 
so drawn that these contract authoriza- 
tions remain good for two years. If it 
be true, therefore, that only $2,400,000 
of the current year’s contract authoriza- 
tion is actually being obligated during 

1934, the remainder, or $5,700,000. will 
remain available for the fiscal year 

1935. That would be in addition to a 
cash appropriation of $3,731,000, the 
residue that will be left out of a 
$6,131,000 total after the $2,400,000 of 
hangover obligations from the use of 
this year’s contract authorization shall 
have been met. There must he added 
also $2,800,000 of new contract obliga- 
tions definitely provided in the new 


estimates for the coming year. Adding 
all these figures, it appears that the con- 
tracts to be newly written for new naval 
aircraft in the fiscal year 1935 should 
run to $12,231,000. 

$ 25,910,000 for new planes 

Out of this incomparable tangle of 
figures there emerges a prospective total 
of contracts for new aircraft in 1935 
according to the best estimates that can 
now be formulated, of $25,910,000. 
That will be off about 3 per cent below 
the level of the present fiscal year, but 
well above the figure for 1933. We are 
still running about $5,000,000 a year be- 
low the average rate of procurement of 
the years from 1927 to 1932 ami such 
a reduction is a little surprising in view 
of the present world political situation 
and of the extent to which recent inno- 
vations in military aircraft design have 
rendered all airplanes built prior to 1933 
obsolete for use in air warfare. 

Of the effect on the total amount of 
equipment in service and on the volume 
of operation, the explanatory statement 
prefacing the budget says merely that: 
"Since the Air Corps can contract for 
the procurement of only about 94 new 
airplanes in 1934, it becomes necessary 
to provide for a greater number in 1935 

to replace losses with the 

amount estimated for appropriations 
for 1935. Provision is made for the 
procurement of 348 new airplanes, 
of which 333 are chargeable to the ap- 
propriation for the Air Corps and 15 
to that of the organized Reserves.” In 
addition to the 94 machines being 
bought this year from regular funds, 
the special Public Works allotment is 
estimated to provide for 100 combat air- 
planes, 46 bombers, and about 50 at- 
tack ships. 

There is no official estimate of the 
number of planes that will be on hand 
for the Army Air Corps at the end of 
the coming fiscal year. The best in- 
dependent estimate that we are able to 
formulate indicates that the total will 
probably run to about 1,520 “service- 
able” machines some 450 of which will 
be of tactical types and strictly modern) 
in hand on June 30, 1935. There will 
still be a deficiency of about 125 planes 
as compared with the number called for 
in a "Five-year program" which will 
then be over nine years old, and which 
will never at any time have reached 
within 100 machines of its original goal 
and in the last three years will have 
made no progress at all. That state of 
affairs ought to speak for itself. There 
should be no need of further argument 
in favor of an accelerated provision for 
the modernisation and increase of Air 
Corps equipment. The Navy will not 
be quite so badly off. for the Navy 
reached its five-year goal within the 
time set. and has approximately main- 
tained the same level ever since, but 
there has still been no provision for 
planes to equip new ships built in the 


last four years, including even the air- 
craft carrier Ranger. — now nearing 
completion. 

No less important than the purchase 
of standard aircraft for the Army and 
Navy is the continuation of experiments 
and of the development of ■improved 
types. During the present year experi- 
mental work has suffered grievously in 
the Air Corps, for although it was 
possible to maintain the personnel at 
Wright Field without substantial re- 
duction, the amount of money for experi- 
mental and development work, including 
the purchase of new articles for trial on 
experimental contracts, was cut from 
$1,139,000 to $318,000. The budget 
estimates provide a restoration of both 
items substantially to their 1933 level 
for next year, with a total of $2,843,000 
for all experimental work and $1,149,000 
of that amount to be spent on experi- 
mental contracts and the purchase of 
equipment and supplies. In the Navy 
no such severe restriction has been 
placed upon expenditures during 1934. 
They were cut only about 11 per cent 
from the 1933 level, and for next year 
they remain substantially on a par with 
current figures. In particular, $700,000 
is to be available for purchase of ex- 
perimental airplanes, $366,000 for engine 
development, and $165,000 for engine 
accessories and fuel, — all three figures 
slightly increased over 1934. 

II — Air Transportation and 
Civil Aircraft Operation 

T HE Army and Navy are no more 
important to the builders of air- 
craft than the Post-Office to the opera- 
tors. Last year the budget had promised 
a $20,000,000 allotment for the handling 
of domestic air mail by air transport 
lines, but the two houses of Congress 
and the new budget director of the new 
administration each successively took a 
crack at that sum and lowered it 
progressively to nineteen million dollars, 
to fifteen, and finally to fourteen. For 
next year there seemed to be good 
reason to hope that the trend would be 
reversed and the air mail appropriation 
increased, and the editor of Aviation 
in his prophecy of last month predicted 
a boost at least of $17,000,000. On the 
face of the present returns that was a 
little too optimistic. 

The estimate for 1935 is for $14,- 

995,000, still far below the level of any 
previous year since 1930 except 1934, 
but good enough to offer at least a 
hope that transport companies will feel 
justified in keeping all their present 
services alive and maintaining their 
present schedules. Should there be no 
change in mail runs in the next eighteen 
months the average payment per mile 
flown in domestic service in 1934 will 
be 40 cents as against an average of 57 
cents a mile in the calendar year 1932 
and of 35 cents a mile (which inevitably 
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means heavy losses ior most oi the 
operators under present conditions) 
over the last three months of 1933. If 
Congress expects to have any new air 
mail routes inaugurated or to secure air 
mail service over the northern trans- 
continental airway or any oi the other 
airways that are now being built with 
Public Works funds, Congress will have 
to do better by the air mail than Budget 
Director Douglas has done. 

“ Subsidies ” 

As for four years past, the allowance 
for foreign air mail remains fixed at 
$7,000,000. Both for the foreign and 
ior the domestic services, the appropria- 
tions are set up in a new fashion ior 
1935. Each item is divided into two 
parts, one alleged to represent the in- 
come to the government from postage 
on air mail, the other explicitly listed 
as a “subsidy to contractors.” On the 
domestic mail the estimate is that postal 
income is to be $6,500,000, or 43 per 
cent of the total appropriation. The 
remainder, $8,400,000 after administra- 
tive expenses are deducted, is classed as 
a subsidy. For the foreign air mail. 
$1,250,000 is taken as the cost of trans- 
portation and $5,750,000 as the subsidy. 
Both figures for postal revenues and 
prospects seem extremely conservative. 

While on the subject of subsidies, it 
is worth noting that the same method 
of classification is now being applied to 
the ocean mail estimate, with the "cost 
of transportation” taken as equal to the 
amount for which the mail could be 
transported in foreign-flag vessels and 
the remainder of the appropriation 
classed as a subsidy. On that basis, 
which is on the whole somewhat more 
generous to the operating companies 
than is the one used in evaluating air 
transport subsidies, the cost of ocean 
mail transportation is $3,225,000 and 
the subsidy $28,000,000. The subsidy 
for the merchant marine, in other words, 
is almost exactly twice that for all 
airlines, foreign and domestic, taken 
together. 

While on the topic of subsidies, also, 
since it is the subject of so much reck- 
less statement and since the word is so 
often carelessly used, it is worthy of 
note that the difference between the 
payments to the railroads for carrying 
the bulkier classes of mail matter and 
the amount received in postage on such 
mail matter has not been separated out 
for listing as a "subsidy to railroads." 
Checking ceiling and visibility 

The support of American air trans- 
port by the government involves a 
triple alliance of Post-Office Depart- 
ment to provide a good share of the 
cargo, Department of Commerce to pro- 
vide the airways, and Deoartmcnt of 
Agriculture to provide the weather. For 
the coming year the Weather Bureau’s 
airways service will continue on approx- 
imately the same level as at present. 


though with about 15 per cent iewer 
observers than were enrolled a year ago. 
The actual estimate is ior an appropria- 
tion oi $1,1)81,001), with more than 90 
per cent oi that amount directly applied 
along the airways and the remainder 
devoted to research and to surveys. 
Though this might easily be much 
worse, still it is a little disturbing to 
find the service being reduced to below 
the 1932 level, especially as the growing 
importance oi the air-mass type of fore- 
casting is likely to throw new burdens 
upon the bureau over the next two or 
three years and to require the addition 
of new personnel of very specialized 
training if the switch to new forecast- 
ing methods is to be smoothly accom- 

Airways and airworthiness 

On return to the Department of Com- 
merce, we again begin to run into the 
complication of a mixture oi regular 
and emergency appropriations. The 
regular allowances ior air navigation 
facilities seemed to have been cut very 
heavily in last year's budget, and 
Aviation's budget analysis for 1934 
was full of lamentation on that account. 
When the new administration moved 
in, the aeronautical world saw how deep 
a cut could really be. A rate of ex- 
penditure that had run to over $8,500,000 
in the fiscal year 1932 came down to 
just under six million dollars in 1933. 
and to approximately $4,500,000 each 
for the current year and for the year to 
come. On top of that there have been 
a number of grants from Public Works, 
totaling approximately half a million 
dollars for improvement of existing 
facilities and for relocation of badly 
placed lights, with further allowances 
for the construction of a number of 
additional links of airway. How the 
new airways are to be operated after 
they have been constructed remains to 
be seen, for already the length of 
lighted airway has had to be reduced 
by about 10 per cent in order to stay 
within the available amount of money. 

The outlay on air regulation has un- 
dergone even more spectacular reduc- 
tion. A year ago it appeared quite im- 
possible to keep the cost there to under 
a million dollars a year, and money 
was transferred from air navigation 
facilities to regulation when a drop to 
below the million-dollar mark seemed to 
be threatened. During the present year 
the Department is getting along on less 
than $700,000 and for next year, despite 
the effect of an anticipated 5 per cent 
nay increase, the budget is allowing only 
$644,100. The clerical force in Wash- 
ington and the inspection force in the 
field are both to be reduced to about 
10 per cent below the average level for 
the present year. In particular it is 
planned that the number of general 
aeronautical inspectors shall be reduced 
from 42 a year ago to 28 next year, and 
the airplane inspectors from 11 to 8. 
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Airline maintenance on the other hand, 
will have the special attention of seven 
men instead of four, as in the past. 
There is no direct allowance for new 
airplanes, but there are likely to be 
Public Works allotments for that pur- 
pose for Commerce as well as for 
War and Navy. Already the Aero- 
nautics Branch has secured half a mil- 
lion dollars, that came too late to be in- 
cluded in the printed book of the budget, 
for developing a low-priced plane for 
quantity production, and no doubt there 
will be more to come for commercial 
aeronautical projects out of the 
$2,000,000,000 of emergency money not 
yet specified or defined, but nevertheless 
anticipated in some form for allotment 
during the next fiscal year. 

Of the independent offices outside the 
regular departments, the only one of 
particular aeronautical interests is the 
National Advisory Committee for Aero- 
nautics, focal point of all governmental 
research and medium of exchange among 
all departments and branches. The 
estimates for next year provide $708,000, 
which will permit almost exactly the 

tenancc of the same organization as in 
the past three years. As usual, about 
60 per cent of the total goes for work 
in aerodynamics, some 15 per cent for 
aircraft engine research, and the re- 
mainder to a wide range of miscella- 
neous activities and administrative ac- 
counts. including the maintenance of a 
very comprehensive intelligence service 
and a European office. A public works 
allotment of $24S,000, made during the 
past autumn, is being used for a 
variety of improvements to buildings 
and also for a number of pieces of 
entirely new equipment, including a new 
engine research laboratory, a vertical 
tunnel for the study of freely-spinning 
models (like the one at the British Royal 
Aircraft Establishment), and a new 
super-high-speed wind tunnel of 24-in. 
diameter. With all that completed there 
will be no important piece of aero- 
dynamic test equipment that will be 
lacking at Langley Field, and there will 
be no class of aerodynamic study that 
the Advisory Committee will not be 
prepared to prosecute. 

On the whole the budget cannot be 
very severely criticised from the aero- 
nautical point of view. There are a 
number of points at which we might 
have wished for a greater liberality, but 
there are only two or three that are 
definitely disturbing. Congress ought 
to examine the allowance for new air- 
craft for the Army and Navy very care- 
fully and critically in connection with 
the current situation in world affairs 
when those appropriation bills come up 
for consideration, and Congress no 
doubt will. A domestic air mail allot- 
ment of only $ 15.000.000 will un- 
doubtedly be a real handicap to the de- 
velopment of air transport, though not 
a fatal one. 
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There has been vast confusion of thought within the industry 
regarding the interest of the Department of Commerce in the 
private airplane market and the policies behind the develop- 
ment of the low-priced airplane. In response to our request, 

Eugene L. Vidal, originator of the plan, has prepared an official 
and authoritative expression on a much misunderstood subject. 

Low-Priced Airplane 

By Eugene L. Vidal 

Director of Aeronautics, V. S. Department of Commerce 



P RIVATE FLYING, measured 
in terms of active pilots, planes, 
and their use is on the decline. 
After fifteen years or so of the 
building of planes for miscellaneous fly- 
ing, there are less than 7,000 licensed 
airplanes in this country of 120,000,000 

It might be well to assume that there 
may be something wrong with the prod- 
uct which we now are attempting to 
sell, that the market exists for something 
different. It also might be well to over- 
look entirely the attitude of the pilots 
who already have learned to fly (who 
would like to have a faster plane) and 
concentrate on the average American 
citizen who may not be an aviation en- 
thusiast Also it might be well to cease 
planning planes which the industry feels 
that the future pilot should have and 
plan one which would appeal to the 
United States citizen even though it 
may not be as desirable to every pilot 
and designer. 

The most important detail of an air- 
plane, as of any other manufactured 
product, is its price. Granted an air- 
plane should be safe, no matter how safe 
it may be, it cannot be sold in numbers 
if it is too expensive. It is useless to 
make a plane safe if it won't be pur- 
chased, and thus won’t be flown. The 
majority of Americans buy automobiles 
which sell for less than $1,000 and are 
inexpensive to operate and maintain. 
They are quite accustomed to the price 
range between $500 and $1,000, and it 
goes without saying that an airplane 
for that price, sold on the installment 
plan, would have a popular appeal. 
The automobile driver — and he is our 

other details of an automobile, its ap- 
pearance, material, control, etc. A car 
made out of fabric couldn't possibly sell 
in these days. The metal machine is 
durable and strong. So should the air- 
plane be. 

Metal construction is desirable from 
many other viewpoints. Production 
methods originated for the automotive 


industries can be adapted to airplane 
manufacturing. Many of the parts can 
be stamped out of sheet metal, and 
others can be machined in large quan- 
tities. Technique of assembly and of 
maintenance and repair as developed for 
automobiles will suggest methods for 
volume-production airplanes, and these 
practices will have the advantages of 
ready adaptability and proved worth as 


In appearance, the aircraft must be 
attractive, and in as many of its small 
details as possible should remind the car 
driver of his automobile. Appearance 
involves another important considera- 
tion. The volume production airplane 
certainly should look like an airplane, 
and not be a radical departure from 
what the average person expects to see 
along the airways. If a low-wing air- 
plane becomes the large-scale produc- 
tion type, it will have the advantage of 
looking like the transport craft with 
which airline travelers already are fa- 
miliar. To the casual eye the small air- 
plane would appear as a scaled-down 
reproduction of the airliners which now 
are flying, or will shortly be introduced 
on many of the scheduled passenger 
routes. And that is just what it would 
be, except that the small airplane would 
be far simpler, with fewer instruments, 
with fewer parts likely to require re- 
placement, and with little professional 
training and skill necessary to fly it. 
Hoic many dials? 

Without this simplicity there cannot 
be a successful low-priced airplane. A 
multiplicity of instruments would in- 
crease cost, and a complicated array of 
dials would discourage prospects from 
purchasing aircraft and learning to fly. 
On a transport craft which must adhere 
to definite schedules, flying at night and 
in weather which makes air navigation 
difficult, the comprehensive instrument 
board is a necessity. For pleasure craft, 
the dials need be no more numerous 
than those for a low-priced automobile. 

The same principle of simplicity ap- 


plies in all matters of design. If any 
part can be eliminated, it means the 
elimination of several thousand pieces in 
production, and many thousands of op- 
erations in assembly. This can be ac- 
complished with all proper regard for 
safety. We may bear in mind that this 
airplane is not intended to appeal pri- 
marily to persons who already are pilots, 
although many licensed pilots have indi- 
cated that they will be interested in it. 
If the market were to be among the 
pilots of the present day, high speed 
would be a primary objective. But the 
craft contemplated is one which will 
enable other persons to enjoy the plea- 
sures and conveniences of flying, and it 
will therefore be possible to make some 
sacrifice in speed for landing safety in 
order to keep down the costs. 

Volume production will produce an 
automatic lowering of incidental costs. 
With a vast increase in the number of 
airplanes produced, the price of engines 
will be lowered. The thousands of ad- 
ditional airplane owners in the market 
for accessories, insurance, gasoline, re- 
placements, repairs and hangar space, 
will make possible a reduction in prices 
for such products and services. Manu- 
facturers of the more expensive planes 
will benefit by the drop in prices. 

All of these factors had been con- 
sidered when the low-priced airplane 
project was announced. However, be- 
fore any definite steps could be taken to 
make such an airplane a reality, it was 
necessary to have some indication as to 
whether or not it actually could be sold, 
and the project therefore began with a 
survey of the potential market. 

Although the production type of air- 
plane is meant to appeal more to the 
average man than to the person who al- 
ready flies, those already licensed were 
our best contacts for obtaining market 
information, because they represent a 
group which is now known to be in- 
terested in flying. We were interested, 
therefore, in knowing how many of them 
would accept such an airplane, as this 
would give definite information as to 
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an existing market and, what was more 
important, some indication as to the re- 
action which might be expected from 
the general public. 

Replies to the memorandum were 
most gratifying. About 18,000 replied, 
and 13,000 said they would purchase. 
The 13,000 affirmative replies included 
nearly 10,000 saying yes without 
reservations and about 3,000 making 
final decision conditional upon future 
financial status, approval of final design 
or other considerations. About 5,000 
said they would not purchase. Persons 
to whom the memorandum was ad- 
dressed were requested also to give the 
number of their friends or acquaintances 
who would be probable purchasers. The 
total number mentioned in this category 
was about 57,000. Surely one in ten of 
this group is an assured purchaser. 

To assist in the development of the 
volume production low-priced airplane, 
the Public Works Administration has 
allotted to the Department of Commerce 
a fund of $500,000. The development 
and tooling necessary should not total 
more than this amount. How this money 
can best be employed to accomplish the 
desired objective is the problem which 
now is in the hands of a special com- 


mittee authorized by Secretary of Com- 
merce Daniel C. Roper, who from the 
start vigorously fostered the plan. 

Operating under the ex-officio chair- 
manship of Ewing Y. Mitchell. Assist- 
ant Secretary of Commerce, the com- 
mittee includes leading figures in the 
aeronautical world and representatives 
of all of the industrial and professional 
and sporting organizations most actively 
concerned with airplane market devel- 
opment or private flying promotion. 

The committee is working on a pro- 
gram under which the industry can ob- 
tain mass production of low-priced air- 
planes without the usual sale risk and 
at the same time make certain that 
present builders of private airplanes will 
benefit from the project. It also will 
report on the design of airplane and 
engine, and will suggest methods of 
promotion. A technical committee, mak- 
ing a special survey of engines, consists 
of Luther Harris. John H. Geisse, and 
Richard C. Galey, all of the Aeronau- 
tics Branch. 

A number of aircraft manufacturers 
have assured us of their desire to pro- 
ceed with plans for the low-priced air- 
planes, and these manufacturers are 
considering methods by which all can 


benefit by such a production program. 

When the low-priced airplane becomes 
a reality, the future owners of these air- 
craft will reap the benefits of another 
Aeronautics Branch project, the de- 
velopment of airports and landing fields 
throughout the country. As this is 
written, about 70,000 men arc working 
on some 700 locations, about half of the 
sites being new airports, and the others 
established airports at which improve- 
ments are being effected. This work 
was made possible by the decision of the 
Civil Works Administration to approve 
the use of CWA labor on airport proj- 
ects where the land is either owned or 
leased by the city. The program, which 
is primarily a private flying project for 
the smaller cities, is by no means com- 
pletely drawn up. All of the 48 states 
have started, but the final total of new 
and improved fields will be considerably 
more than the total already approved. 

These airports will increase the use- 
fulness of airplanes, and make it easier 
for the industry to sell low-priced craft. 

An airplane can be built for $700, and 
the Public Works allotment assures that 
difficulties in the way of initiating the 
program can be met. Volume production 
will make the airplane possible, and it 
also will react to the benefit of the entire 



lories, increasing the business of air- 
ports, affording new opportunities for 
employment of pilots and mechanics. In- 
directly, the renewed interest in flying 
undoubtedly will direct attention of more 
people upon the services offered by the 
scheduled airlines. There should be a 
development analogous to that which 
has taken place in the automobile, radio,, 
refrigerator and other industries. And 
just as the introduction of these articles 
has been a stimulus to business in gen- 
eral, the low-priced airplane has an op- 
portunity to add to the scope of com- 
mercial activities. 
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In the race to increase performance of engines and airplanes, cruising speed, 
the actual criterion of airplane operation, has never been satisfactorily defined. 

An exhaustive study of cruising conditions for efficient operation has been made 
in the course of test flights of the new Douglas Transport. The results and the 
general conclusions that have been reached will be the subject of a series of 
articles to which this constitutes the introduction. The authors are the men 
who did the work, — Edmund T. Allen as consulting test pilot and W. Bailey 
Oswald in his connection with the Douglas engineering staff. 

Operation at 

Desired Cruising Conditions 

By Edmund T. Allen and W. Bailey Oswald 


T HE principal problems of flying, 
viewed as transportation, remain 
today as they have been for more 
than a decade, those of speed, 
safety, economy, and comfort. With 
slightly varying emphasis they apply 
equally to military, commercial, and 
private flying. Even the pursuit pilot 
in time of war, to some degree at least, 
must have all these four problems solved 
for him. Without speed he is helpless 
to accomplish his mission in competi- 
tion with swift enemies; without safety 
he will fail in too large a percentage of 
his attempts to reach his objective ; with- 
out economy his range of action is too 
limited in comparison with more eco- 
nomical operation; and without comfort 
his personal efficiency is lowered. For 
the air commuter or the future trans- 
Atlantic air passenger, the differences 
in weighing these four factors are but 
slight 

Speed as a fetish 
But the single problem of speed has 
to many aeronautical engineers appeared 
to be the most insistent, and it lias, in- 
deed, become a kind of cult. To some it 
has seemed that speed stood out against 
all other factors; it has seemed that 
one could not have speed together with 
safety, economy, and comfort. Even 
when this was stated in such evident 
hastiness many of the speed enthusiasts 
were still uncritical. 

There is a geographical line of de- 
markation between the more conserva- 
tive group and the speed enthusiasts. 
The East Coast operators were in dis- 
tinct opposition to those of the "great 
open spaces." They hardly realized that 
in the East it was their frequent stops, 
cutting down even the fastest transports 
to slow schedules, that influenced their 
preferences. Nor did they realize that 
it was their small intermediate and 
emergency landing fields that led them 


to prefer low wing loadings. They were 
not saturated with the bitter competition 
over long routes where small differ- 
ences in cruising speed appeared as 
large discrepancies in arrival time at a 
destination half a continent away. 

The enthusiasts for speed were often 
equally one-sided. They did not see that 
it was unnecessary to sacrifice safety, 
economy, and comfort in so headlong a 
fashion, — that any sacrifice whatever 
of these three factors was a partial de- 
feat. 

Neither side of the speed controversy 
realized fully that “high” or maximum 
speed of an airplane is not the speed 
that can interest anyone who is con- 
cerned with air transportation. Maxi- 
mum speed is the will o' the wisp, that 
has ever led us astray, until, after our 
dreams of swiftness have sunk in opera- 
tion to the rational block-to-block cruis- 
ing speeds, we awake to find ourselves 
bogged down with the same old slow 
schedules. 

Virtually all transport operation is 
carried out at cruising power. Of what 
concern to us then is “high speed”? 
Why even measure it? Why is it speci- 
fied? Our problem is to get the best 
block-to-block speed, and cruising speed 
is its prime factor. 

Safety as a problem must be weighted 
along with speed. Since this is true in 
general for all forms of travel, air travel 
cannot remain an exception. A given 
airplane is slightly safer against engine 
failure when cruising at 50 per cent 
power than at 70 per cent power. Be- 
tween a slow and a fast airplane, how- 
ever, this relationship does not neces- 
sarily follow because of the many factors 
aside from cruising speed that affect 
safety. For safety is achieved more con- 
sistently by intelligent operation in any 
case than it is by the simple demand for 
flying “low and slow." Intelligent op- 
eration includes control of cruising con- 


ditions according to scientific principles 
rather than to dogma, to prejudice, or 


Economy in transport 

Economy as an air transportation 
problem is one that touches all types of 
flying, except perhaps racing, and it 
affects them radically. Much has been 
written about the economy of transport 
operation, but the analysis of cruising 
costs has not been gone into very deeply. 
When it can be shown that free miles 
per gallon of fuel have been thrown 
away on all transport lines, on some 
military flying and on much private fly- 
ing, as will be attempted in this and 
following articles, it becomes evident 
that the economy of air transportation 
has not had thorough analysis. Econ- 
omy of operation for a given speed or 
given schedule-performance is subject 
to analysis and control in the air quite 
as scientifically as it is on the railroad 
or other means of transportation. 

Comfort, the last of the four general 
problems, becomes, as competition in- 
creases, one of the most important con- 
cerns of all airlines. Comfort involves 
chiefly temperature, ventilation, noise 
reduction, vibration reduction, avoidance 
of rapid changes in density, and air 
roughness. Except for heat in summer, 
and for the roughness of air, all are 
controllable through design and regula- 
tion. These two are influenced prin- 
cipally in a favorable direction by the 
same type of solution, namely flight at 
higher altitude, which also favorably in- 
fluences speed, safety and economy. 

For all except the racer, the entire 
operation of which is technically an 
emergency condition, cruising is the 
most important flight operation. It pre- 
dominates by a five to one margin over all 
other operations. Military flying as well 
as commercial and private flying are in- 
cluded in this sweeping generalization. 



During the War no pilot ever operated 
at full rated engine power except dur- 
a very small fraction of his flying time. 
Usually he nursed his engine. Usually 
the private owner nurses his engine. 
Universally the transport pilot cruises 
at some cruising power-output, at pres- 
ent highly indeterminate, and depending 
too often on his temperament or that of 
the management rather than upon 
knowledge or scientific principle. 

A diesel engine designer recently in- 
quiring of a transport pilot what the 
power operating conditions were for an 
air transport line, asked if. in a new air- 
craft diesel he was planning, it would be 
best to design a 1,000-hp. or a 750-hp. 
unit. The pilot answered, “If you de- 
sign a 1,000-hp. engine then we can 
operate it at the power we now need on 
the airline, namely 750-hp.” The de- 
signer was amazed. It had never oc- 
curred to him that air transport opera- 
tion was carried on at less than the 
rating of the equipment. To this de- 
signer, cruising means operation at 
rated power, not at less than rated 
power nor at emergency power, which 
he would consider respectively as nor- 
mal light running and normal overload 
for his diesel. 

The rating of an aircraft engine is 
not, like that of other power plants, 
based upon the power that can be taken 


out indefinitely, or on the power which 
is expected to be the normal output. A 
turbo-electric plant rated at 10.000 kilo- 
watts would operate years on end at 
10.000 kilowatts without being con- 
sidered unique or beyond its "cruising* • 
capacity. The 1,000-hp. airplane engine, 
on the other hand, is rated not at its 
cruising output, as was evident at last 
to the diesel designer, but at its emer- 
gency output. It may have a special 
cruising rating at 75 per cent power. — 
750 hp.. with rated revolutions at 91 per 
cent of the normal rated revolutions. It 
is possible that with a clearer recogni- 
tion of the relative importance of cruis- 
ing and of high speed or full power, 
both airplane and engine manufacturers 
will gradually modify their rating sys- 
tems. bringing them into more logical 
agreement with other prime movers and 
transportation modes by regarding cruis- 
ing power and cruising speed and cruis- 
ing climb as the rating points on the 
power and performance curves. This 
tendency would rate the engine's power 
at the only reasonable value, namely the 
power that could be taken out normally 
in continuous operation as at present 
conducted. The airplane would be rated 
at the speed realizable during the level- 
flight part of a cross-country trip at a 
specified altitude. It is essential to keep 
this primary distinction clearly in mind 


when rated and cruising powers and 
engine revolutions are under discussion. 
< inisinu defined 

If we now set ourselves the task of 
defining cruising, we find in a survey of 
flying operations that it includes all non- 
emergency flying. Take-off and climb, 
while usually performed at full throttle, 
often utilize but 60 per cent to 80 per 
cent of the rated power of the engine on 
account of the low engine revolutions 
and the low ramming of the air-intake. 
With a supercharged engine or a con- 
trollable-pitch propeller the case be- 
comes somewhat special, but even in 
these cases the takeoff and climb are not 
ordinarily accomplished at full power. 
Full-power, high-speed level flight is 
purely an emergency operation, and 
does not appreciably affect the life or 
maintenance costs of the equipment be- 
cause it is virtually never used. 

Cruising conditions, then, are the op- 
erating controls which govern the non- 
emergency use of the aircraft to adjust 
it most adequately to the service it is 
called upon to deliver. These conditions 
vary with the type of aircraft, with its 
service requirements, with the develop- 
ment of improved design and materials, 
and with increased knowledge about 
maintenance and statistics on costs and 
reliability. During the past decade avi- 
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derstanding "of its economic future. 
Statistics have been intensively gathered 
and intelligently studied. Development 
in metallurgy, engine design and aero- 
dynamics has been very pressing com- 
pared with similar periods in other in- 
dustrial development. This has been a 
preparation period for the decade just 
ahead of us, which is destined by the 
new correlation of the aeronautical 
sciences to be one of immense enlarge- 
ment. Among the results of this prepara- 
tion is to be found the fund of engine 
reliability data and forced landing 
analyses of the companies who have 
most thoroughly and minutely prepared 
for the new decade. Airplane and engine 
manufacturers, usually collecting their 
data quite separately, and separately too 
from the transport lines, the military 
services, and the Department of Com- 
merce (for private flying), have 
amassed and collated scientific infor- 
mation with regard to their product and 
their future products realizable soon 
with present technics. Within these 
data we find our cruising criteria. 

For cruising is simply the stressed 
condition under which we can operate 
indefinitely with the required reliability. 
The experience of each user of aircraft 
has been slightly different, but a general 
similarity runs through it. It is at 
this cruising demarkation, very definite 
for the equipment manufacturer because 
he guarantees his product for this use, 
that the specifications are aimed in de- 
termining the duty at which operation 
is to be carried on. Abuse or emergency 
operation are usually not covered by 
these cruising guarantees. Thus cruising 
becomes the criterion for air transporta- 


In military service 

To the military services cruising has 
certain special meanings. The purposes 
of military flying are principally to at- 
tack, to observe, and to carry out a mis- 
sion. For certain types of attack tactics, 
such as that of the interceptor fighter, 
and alert defense airplanes, full-power 
climb and full-power attack may consti- 

small portion of their operation. For all 
other military operations, except pos- 
sibly when pursued and running away, 
and even for the attackers during the 
greater percentage of their flying life, 
cruising conditions govern their opera- 
tion. These cruising conditions, dif- 
ferent as they may be from those gov- 
erning commercial transport flying, 
differ also between the Services, long 
range bombers requiring more careful 
limitations of stresses on the airplane, 
and usually more conservative power 
limitation than the fighters. The de- 
termination of the exact cruising limita- 
tions is a matter of compromise between 
the demands of the service for per- 
formance and for reliability. How much 


have on this determination is a matter > 
of conjecture, since probably the Serv- 
ices have had a great deal of effect 
upon the manufacturer in demanding 
ever more cruising power. 

Since engine wear, liability to fail- 
ure, and maintenance costs, even though 
the latter arc to be disregarded as in 
some military missions, are principally 
determined by the hours of cruising 
operation, cruising is too often subordi- 
nated or entirely neglected as the cri- 
terion of military aircraft performance 
in the purchase of equipment. At the 
military testing agencies, cruising speeds 
quoted by airplane manufacturers, pur- 
veyors to the government, are greeted 
with great scorn. While accepting the 
high speed quotation as accurate, the 
service pilots say regarding cruising, 
"If you say it will cruise at 180, actually 
it will probably cruise at 140.” Their 
incredulity originates with the word 
"cruising.” It is quite true that most 
quoted cruising speeds have been cursor- 
ily tested by aircraft manufacturers, if 
in fact actually tested at all rather than 
computed from high speed. There is 
nevertheless a serious lack of spe- 
cificity in the mind of the scornful serv- 
ice test pilot. It is he who doesn’t really 
know accurately what he is talking about 
when he says "cruising.” When he says 
high speed he has a very definite point 
in mind : level flight at full throttle with 
engine turning its rated revolutions at 
critical altitude, and then this value 
corrected to standard conditions. When 
he says it will cruise about 140, he really 
means that as he flies on cross-country 
flights with his individual habit of 
throttling to "save the engine” with 
nothing but a vague idea of power out- 
put, he will average 140. Does he know 
that altitude makes a difference in cruis- 
ing speed? 

One of the reasons for the lack of im- 
portance of cruising to the military 
services has been that their testing serv- 

solely with high speed and full throttle 
climb. The division between testing 
personnel and field service personnel 
has often led the Services to despair of 
realizing their own testing pronounce- 
ments for actual service operations. Un- 
til recently any cruising speed testing 
has been frowned upon because of the 
unreliability and poverty of the tech- 
nique of cruising power determination. 
Usually it is relatively easy to measure 
maximum speed and to determine 
whether the engine is delivering its 
rated power under these conditions. It 
is not quite so simple a matter to fly 
at some predetermined “cruising power,” 
such as 525 hp., especially when the 
engine is supercharged to some altitude 
high above sea level and is rated at that 
altitude. In stopping short of a complete 
power determination there has been a 
tendency to state cruising speed without 
stating the cruising power. It often 
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The military Services have an official 
convention that cruising is operation at 
75 per cent power. How is it possible, 
however, for the cross-country pilot to 
know when he is using 75 per cent 
power? At what r.p.m. for each alti- 

what propeller pitch? 

The Service personnel have the prob- 
lem of deciding upon a cruising power 
output suitable for their operations, and 
then of finding means to determine this 
power in flight and to control it at the 
touch of the pilot for all conditions of 


propeller pitch. The single engine- 
revolution guide used in the past is hope- 
lessly inadequate and erroneous. It 
fails both in protecting the engine from 
overstrain and excessive wear, and in 
achieving a satisfactory performance. 


In private flying 

Private flying, as engaged in by owner 
pilots for pleasure or business, for in- 

suffers from a similar predicament. The 
owner buys an airplane which is sup- 
posed, — it may even be so guaranteed — 
to do 100 m.p.h. This does not mean 
that the owner will ever fly at 100 
m.p.h. ; he will probably never wish to 
punish his engine to this extent. He 
will "cruise" throttled to "approximately 
half throttle.” With no means of power 
determination or control, he will use 
anywhere from 35 per cent to 90 per 
cent power without realizing in what 
range he is operating. He will be dis- 
apointed to find that he cannot fly be- 
tween two fields 80 miles apart in an 
hour unless he has a tail wind ; with 

any headway at all. 

flying are usually lower than those upon 
military flying. The private pilot is 
usually not concerned with peak per- 
formance so much as with reliability 
and low maintenance costs. His guide 
is r.p.m. regardless of altitude, temper- 
ature, propeller pitch, or intake ram. 
Since rated engine revolutions have been 
rising with the passing years, it follows 
that habit holdovers will tend to cause 
the private pilot to fly at the cruising 
r.p.m. of former years with a resulting 
low performance and low maintenance 
costs. Individual private pilots with no 
large background of engine reliability 
experience to judge from, have no cri- 
terion for controlling their cruising ex- 
cept for an engine manufacturer’s gen- 
eral recommendation and a somewhat 
variable Department of Commerce rul- 
ing, both tending toward a reduced 
cruising power. 

The Department of Commerce has 


gradually enlarged its supervision over 
the details of performance and has re- 
cently taken the attitude that cruising 
performance on new airplanes shall be 
gone into rather thoroughly. The de- 

officially recognized are the conventional 

cal altitude when the test is done under 
standard atmospheric conditions. They 
are not required to be accurate, because 

of primary concern. Unless the propel- 
ler pitch has been carefully set for full 
power determination at critical altitude, 
the cruising power determination may 
be almost anything. Whatever cruising 
may be for military services, for private 
flying, or for transport lines, it is, for 

responding to critical altitude for the 
engine involved, and at 91 per cent of 
the revolutions which the engine will 
turn at full-throttle at this altitude in 
level flight. How erroneous or limited 

later when we analyze power determina- 
tion in flight. 

In transport service 
On airline operation, cruising becomes 
the single means of engine operation ex- 
cept for the rare emergencies when full 
power is necessary to prevent disaster. 
Let us bear in mind 


is not synonymous with “full power.” 
Certainly “high" or maximum speed 
which is usually the one basis upon 
which most transport airplanes are sold, 
is never used to operate those transport 
airplanes. This paradoxical situation 
illustrates the fascination-thralldom in 
which we have been held by the notion 

found in the lack of specificity of cruis- 
ing speed test results. The transport 
company has usually purchased the air- 
plane not on the basis of its schedule- 
making possibilities between Oklahoma 
City and Dallas, for instance, but on 
the attraction of its top speed, 90 per 
' ' ' ' libly supposed to 


fempted 


o find a 




The Airplane Inspector 


P ROBABLY in no other industry 
is inspection so thorough, so un- 
tiring as in aircraft manufacture. 

it takes to the air it is being constantly 
subjected to the unceasing vigilance of 
those specialists whose job it is to guar- 
anty quality regardless of the cost. 
How a typical inspection system oper- 
ates is well illustrated at the plant of 
the Boeing Airplane Company in Seat- 
tle, where approximately 35 inspectors 
are employed in addition to some thir- 
teen regularly stationed at the plant by 
the Army and Navy. Theirs is the 
responsibility of protecting the quality 
of the production. When it is consid- 
ered that some parts go through as 
many as twenty inspections before 
being released, the scope of their job is 
apparent. Parts range from sizeable 
wing spars and oleo units to tiny rivets 
and bolts. They are inspected for 
dimensions, for errors in manufacture, 
for the quality of material and for 
quality of workmanship. 

Inspectors are stationed at various 
points throughout the shops and at two 
main booths. All small parts from the 
machine shop, welding and brazing 
shop, forge shop and sheet metal shop 
go to the booths for inspection after 


held in the company’s bonded ware- 
house. Provided both the inspection 
and engineering departments are agreed 
that it comes up to requirements it then 
is released for fabrication. Speaking 
generally, it is then inspected after 
forming, heat treating, anodizing or 
cadmium plating, application of primer, 
sub-assembly, application of finish and 
final assembly. Each component part 
of a fitting or other assembled item 


s the si 


o heat 




compar 

fying a cruising speed 
r.p.m., but it was soon discovered that 
there were all kinds of loopholes in this, 
as we shall see presently. There has 
been a great need for a systematic study 
of cruising, a means of eliminating the 
economically wasteful guessing of pres- 
ent methods, and a way of testing air- 
craft under operating conditions for 
guarantee purposes. There has been 
little scientific approach, such as that 
governing steamship operation, to the 
control of cruising to meet the specific 
speed, safety, and economy problems of 
aircraft operation. 

(To be continued) 


examined on the floor by the inspectors 
as they go through the shops. 

The great majority of stock used by 
the Boeing company is received in the 
raw state for fabrication entirely within 
the factory. On its arrival it is in- 
spected for dimensions, possible flaws, 
chemical composition and tensile 
strength. Until tested, all material is 
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the Boeing plant — one for duralum 
and the other for steel. The duralumin 
heat treating process is constantly 
checked to sec that proper temperatures 
are maintained. Parts also are Rock- 
well tested after heat treating to defi- 
nitely determine that they meet the 
proper strength requirements. In the 
case of steel heat treating, inspection 
includes not only the examination of 
finished parts, but also the regular 
checking of furnace temperatures. Test 
pieces are included with each consign- 
ment of parts treated and these are re- 
ferred to the test engineer. 

Inspection methods differ, of course, 
for different materials and different 
parts, but inspection is uniformly thor- 
ough. Representative inspection is not 
relied upon, every part no matter how 
small, receives individual attention. An 
inspector is not permitted to examine 
certain selected parts from a pile, then 
pass the entire quantity. He must look 
over every item before giving his ap- 
proval. 

Four tags arc used to designate the 
parts which have passed through the 
inspector’s hands — blue for “Accepted” ; 
red, “Rejected”: white, “Hold” (for 
further inspection) ; and pale blue for 
“Final Acceptance” on sub-assemblies 
and final assemblies. When an entire 
airplane has been finally approved a 
stamp or name plate bearing the signa- 
ture of both the company and govern- 
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Efficient Maintenance Base at the Twin 
Cities Is an Important Factor in Northwest 
Airways’ Outstanding Operations Record 


"In the Northwest...” 
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He worked with Glenn Curtiss back in 
the "June Bug” days ; flew a ship of his 
bwn in 1911 and was chief mechanic 
for Lincoln Beachy before his untimely 
death. LaMont was associated with the 
Curtiss Company at Hammondport dur- 
ing the War and pre-War days, and he 
accompanied Ruth Law on her famous 
aerial expedition into the Orient in 1919. 
Since that time he has been contigu- 
ously connected with the business of 
keeping planes and engines in the air. 
Organisation 

All maintenance and servicing work 
at St. Paul is allocated under two main 
divisions, the ship department, super- 
vised by L. Koerner, and the engine de- 
partment, under the direction of H. 
Aune. These departments handle every- 
thing connected with the flying equip- 
ment except the radio installations. The 
responsibility for the operation and the 
upkeep of the latter equipment rests with 
H. M. Bennette, who supervises not 
only the airplane installations but all 
ground equipment in the company's 
communication system as well. 

In many airline maintenance bases 
the day-to-day servicing function and 
the strictly overhaul functions both for 
airplanes and engines are kept separated 
and separate crews assigned permanently 
to the several operations. At St. Paul, 
however, under present operating condi- 
tions the number of ships entering and 
leaving the station per day is such that 
it is readily possible to schedule the 
work so that separate overhaul and serv- 
icing crews need not be maintained, the 
ship department looking after the daily 
servicing on airplanes as well as over- 
haul — the same system being followed in 
the engine department. 

The plant 

All the St. Paul operations are 
housed in a modern brick and steel unit 
on the Holman municipal airport. An 
accompanying diagram indicates the di- 
mensions and general arrangement of 
the building. The wing on the west end 
houses the passenger handling facilities 
as well as the operations offices. Its 
close proximity to the hangar and gen- 
eral maintenance functions makes for an 
efficient and compact operating unit. 

It has previously been pointed out in 
these pages that the quality of the 
housekeeping in an airline maintenance 
shop (or in any industrial layout, for 
that matter) is a good indication of the 
quality of the work turned out. On the 
basis of plant housekeeping the North- 
west Airways shops rank high. Every- 
thing in the hangar proper and in the 
adjacent airplane and engine shops is 
arranged in an orderly fashion and ap- 
parently great effort is made to keep 
everything in its proper place and to 
keep the floors, walls and windows clean. 
Liberal use of white paint on the walls 
and roof structure, as well as plenty of 


glassed area makes for very excellent 
daylighting of all parts of the building. 
Lockers are provided for all tool and 
loose equipment. An outstanding 
example of the way things are done is 
the boiler room — frequently a neglected 
spot — but in the Northwest hangar a 
model of neatness and obvious efficiency. 
The same could be said of every shop 
and enclosure in the building from the 
mechanics' locker rooms through the 
airplane overhaul, the stockroom and 
the engine overhaul. 

Since most of the equipment in use 
on the line is of all-metal construction, 
the airplane overhaul shop is well 
equipped with tools for handling steel 
and duralumin sheet parts. The shop 
is capable of making any sort of repair 
on metal airplanes and also manufac- 
tures ring cowlings, exhaust manifolds, 
etc. Complete welding equipment is 
also on hand for the repair of mani- 
folds, engine mounts, and landing gears. 
The shop can also handle any required 
work on the few steel tube fuselage ma- 
chines still in service. For the same 
purpose it is necessary to maintain a 
certain amount of woodworking equip- 
ment and also to provide sewing ma- 
chines and cutting tables for making 
fabric coverings for wings and 
fuselage. It will be noted that the air- 
plane overhaul shop is adjacent to the 
stockroom with direct communication 
through a suitable door. All materials 
for airplane structures is kept in stock 
bins immediately adjacent 

The paint shop adjacent to the air- 
plane overhaul is fitted up to handle all 
sorts of finishing jobs, internal or ex- 
ternal, including the doping of fabric 
surfaces. DeVilbiss spray equipment 
is installed drawing air from the cen- 
tral tanks and compressor in the boiler 
room. Painting supplies are stored in 
a fire-proof vault which opens directly 
into the shop. A large ventilating fan 
sucks air from the room and discharges 
it through a stack. Fresh air is ad- 
mitted through ducts from out of doors. 

Engine overhaul 

Under present conditions the engine 
shop handles twelve to fifteen engines 
per month. With production on this 
scale it has been found more economical 
to operate on an overhaul crew basis 
rather than on the production line 
method commonly used in shops han- 
dling 40 to 60 engines per month. In- 
coming engines pass first through a tear- 
down, cleaning and inspection depart- 
ment and are then turned over to an 
engine mechanic and a helper who, as a 
crew, do the entire job of putting the 
engine back into shape, with the excep- 
tion of certain highly specialized jobs 
mentioned below. Complete inspection 
records and assembly records are car- 
ried on suitable forms. Carburetors, 
electrical equipment, instruments and ig- 
nition equipment are taken care of by 
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mechanics who are specialists in those 
particular fields. A machine shop in 
charge of an expert machinist is an in- 
tegral part of the engine shop and takes 
care of all machining requirements in- 
cluding all connecting rod and crank- 
shaft work. A number of clever and in- 
teresting tool set-ups have been devel- 
oped for connecting rod boring, valve 
guide bushing, and other operations. 
One such is shown in an accompanying 
illustration. Detailed descriptions of 
certain outstanding jigs, fixtures and 
gadgets from the engine and other de- 
partments will be treated in the “Servic- 
ing Short Cuts” pages of Aviation. 

At present there is no fixed engine 
run-in equipment at St. Paul. After 
overhaul, however, all engines are run 
in on a heavy dummy fuselage (built of 
sheet iron and steel tubing) which is 
pushed out on to the apron in front of 
the hangar and anchored in place. The 
cockpit is fitted up with a complete set 
of engine indicating instruments and 
controls. It is difficult to run gasoline 
and oil consumption tests with this 
equipment, but complete measuring ap- 
paratus for this purpose will be in- 
stalled in the new test stands which will 
be included as a part of a shop exten- 
sion soon to be erected. 

Propellers 

Propeller work is handled in a small 
enclosure in the northeast corner of the 
hangar proper. This shop is equipped 
to take care of polishing, balancing, 
tracking and setting, but at the present 
time no etching equipment is available 
at St. Paul. This work is now being 
done in an auxiliary propeller shop in 
the Northwest Airways hangar at Mil- 
waukee, but with the completion of the 
contemplated extension of the St Paul 
shops it is planned to move all etching 
equipment to the main base. 

The shop is full of interesting items 
which, as indicated above, will be 
treated in detail in later issues of this 
magazine. Among these, the storage bat- 
tery charging equipment is noteworthy. 
There are also interesting methods 
worked out for handling engines in and 
about the shop as well as special devices 
for leveling up planes for compass 
swinging, the protection of propellers 
while in the shop, special devices for 
building cowlings, and many others of 
which limited space prevents adequate 
discussion in the present article. 

The acquisition of the new Lockheed 
Orions (three of which have already 
been delivered) and later the twin- 
engined Lockheed Electras which have 
been ordered for high speed service be- 
tween the Twin Cities and Chicago, 
will introduce a number of new problems 
for this shop, but with the present 
nucleus of trained personnel and ad- 
equate shop facilities there is little ques- 
tion but that they will be met efficiently 
and promptly. 
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The industry and the A. F. of L. discuss the proposed aircraft manufacturing code 

111 Open Forum 


P UBLIC hearings on the NRA 
code for the aircraft manufac- 
turing industry, conducted in 
Washington, Dec. 20, resolved 
themselves into the presentation of three 
major briefs, two in support of the code 
submitted by the Aeronautical Chamber 
of Commerce of America and one, on 
behalf of the American Federation of 
Labor, requesting a series of amend- 
ments to this code to provide for shorter 
hours and greater pay. 

After a hearing which lasted only two 
hours, Deputy Administrator Karl J. 
Ammerman called a recess, “subject to 
call of the administrator, if he so de- 

The arguments in behalf of the code 
as submitted were made by Leighton W. 
Rogers, executive vice-president of the 
Aeronautical Chamber, who supple- 
mented his oral presentation with a 
number of written appendices, and by 
Col. E. V. Rickenbacker, ranking Amer- 
ican ace during the World War and 
now vice-president of North American 
Aviation, Inc. 

The brief of the A. F. of L. was pre- 
sented by Merle Benton, of Buffalo, 
N. Y., and was endorsed by several 
representatives of the aeronautical 
workers, without supplemental remarks. 

Representatives of many of the lead- 
ing aircraft manufacturing plants were 
present at the hearing but took no part 
in the discussion. Aside from the argu- 
ments for the code presented by Mr. 
Rickenbacker and Mr. Rogers and the 
arguments for its modification presented 
by Mr. Benton, there was no discussion 
of the code when it was called up sec- 
tion by section for detailed argument. 

The proposed code provides for an 
average 40-hour work week and mini- 
mum wages of 40 cents an hour for ordi- 
nary labor, 32 cents for apprentices, $15 
a week for office employees and $12 a 
week for office workers who are minors. 
It covers airplane, airship and aircraft 
engine manufacturing and also the 
manufacture of propellers, instruments, 
spare parts and accessories. 

Mr. Rogers, in his remarks and ap- 
pendices, detailed the complete history 
and present status of the industry. He 
pointed out that the code, if adopted, 
will provide a 10 per cent increase in 
employment, but that the 12,328 wage- 
earners at present represent nearly all 
that can be employed because of the 
present state of the business, the slow 
development of private flying, failure of 
Congress to provide adequate funds for 
the procurement programs of the Army 
and Navy, and drastic reduction of Post 





Office Department funds for air mail, 
which cuts down the business to be ex- 
pected from the air transport lines. 

In concluding Mr. Rogers said: “With 
ail other industries that of aircraft manu- 
facturing is passing through the most 
crucial period in its history. Immediate 
steps required to bring it through are 
reasonably elastic working hours, 
maintenance of the present high stand- 
ard of wages, the perfection of industry 
self-government, the elimination of de- 
structive unfair trade practices, and a 
fulfillment by the government of its 
part of a former obligation to provide 
funds for development of the airmail 
service and the maintenance of an ade- 
quate air force.” 

Colonel Rickenbacker argued that the 
industry deserves and needs co-opera- 
tion of the NRA because it is an essen- 
tial unit of the defense establishment, 
"an industry which on short notice may 
be called upon to deliver to our military 
and naval forces the greatest possible 
number of aircraft capable of striking 
down an enemy before that enemy can 

He said that before business men 
would again put up capital necessary for 
a thriving manufacturing industry, they 
must first be assured that the aircraft 
plants will be permitted to manufacture 
according to work hours and methods 
which experience had proved practical, 
that they must be assured that the gov- 
ernment will not abolish its air forces, 
and that business be assured that the 
government will continue to foster de- 
velopment of the air transport industry 
through the medium of airmail expendi- 


tures necessary to expand passenger and 
express traffic to a point which would 
render the lines self-sustaining. 

Mr. Benton, in presenting the labor 
argument, contended that the 40-hour 
week proposal would not increase em- 
ployment in the industry and suggested 
a 30-hour week, with daily, as well as 
weekly limitations. He argued for a 
minimum wage, for the lowest paid em- 
ployees, of $19.50 a week of 30 hours, 
or 65 cents per hour. 

He stipulated that there shall be no 
split shift work in the industry; that 
hours worked in any one day shall be 
worked consecutively from starting time 
to quitting time. 

He proposed a new paragraph to pro- 
vide that nothing in the Code “shall 
supersede provisions with respect to 
hours, wages and conditions of employ- 
ment which are established for specific 
projects by competent governmental au- 
thority acting in accordance with law; 
or with respect to terms of employment 
which are established by labor agree- 
ments now in force where either the 
wages are higher or the hours of labor 
are shorter, or both, than are those set 
forth in this Code.” 

Mr. Benton also submitted as an 
amendment to Article V, on administra- 
tion, a new paragraph providing for 
constitution by the Administrator of a 
joint industrial relations board of the 
industry consisting of equal numbers of 
representatives of employers and em- 
ployees and an impartial chairman 
elected by the members of the board, to 
serve as an adjustment agency with re- 
spect to hours, wages and general labor 
conditions. 

It will be recalled (see Aviation, 
September, 1933, page 290) that the 
code as first drafted contained a provi- 
sion aimed to prevent manufacturers 
from making use of designs other than 
their own without adequate compensa- 
tion to the originator. The conflict that 
was anticipated between the industry 
and the officials charged with the pro- 
curement of equipment for the Army 
and Navy over this point was avoided 
by the insertion of a clause in the re- 
vised code specifically exempting the 
Services from any limitations under this 
provision. The assumption is, in this 
case, that the government, in looking to 
the defenses of the country, “can do no 

As has been the case in all code hear- 
ings. no opportunity was given either 
side for rebuttal. The final disposition 
of the revised code now rests in the 
hands of the Administrator. 
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Notes on a 8700 Airplane 

This editorial has no relationship to the feature article else- 
where in this issue on the low-priced airplane. Each was 
prepared separately. One expresses the official, the other 
the editorial, view of the project. On some points the two 
are in agreement. On others they are not. 

W HEN Director of Aeronautics Vidal launched 
his famous private plane questionnaire, a con- 
siderable segment of the aircraft industry thought it a 
joke — and not a particularly funny one. When he per- 
suaded the Public Works Administration to make over 
$500,000 to promote the realization of the project as a 
means of developing a new industry to provide new 
employment, the joke ended. Half a million dollars are 
to be regarded seriously, even in days when federal 
expenditures run to six billion and higher. 

So now we must see what this proposal really is, and 
what possibilities it holds. The idea of the airplane 
market that is being formulated in the Department of 
Commerce and the idea to which most present-day manu- 
facturers subscribe are as far apart as the Pole and the 
Equator. Who knows the truth ? 

What is the private airplane market for 1934? Is it a 
market for 600 or 800 planes, or at best for two or three 
times that number, or can it be stretched to tens of thou- 
sands? Is it centered upon those already "interested in 
aviation,” and especially upon those who have already 
had flying instruction, or does it lie mainly beyond the 
boundaries of that group, among the great and now 
indifferent public? If the latter, are its demands satis- 
fied by the types of aircraft now on sale 5 If not, can they 
be met within the existing resources of aeronautical 
engineering, or must they wait upon further discovery 
and invention? Assuming for the moment that there 
is a potential urge to buy private aircraft on a grand 
scale, what prevents its conversion into actual purchases? 
Is it first cost alone that we must blame? Or is there 
something else? 

First as to cost. Certainly that is important. Roughly 
speaking, all industrial experience indicates that the 
available market for any fairly expensive article varies 
as the inverse square of the cost of purchase and up- 
keep. A certain number of automobiles can be sold each 
year at a minimum price of $500. If the minimum were 
$1,000, the sales would be reduced nearly if not quite 
three-quarters. Raise the price to $2,000 and another 
75 per cent drop will be required. 


So too with the airplane. The present minimum price 
for light two-place ships is about $1,400. Cut that price 
to $700, and cut the upkeep costs in the same ratio, and 
automatically there will arise a new demand for about 
1,000 additional planes a year under depression con- 
ditions, or about 5,000 a year under conditions of 
general prosperity. Given a little improvement in 
business outlook, something like the 1929 figure of 
number of units produced could readily be regained, but 
we should still be far short of realizing the hopes of 
the Aeronautics Branch. To make good on 10,000 air- 
planes a year, still more will be needed. We shall have 
either to make marked improvements in the airplane, or 
marked changes in the conditions under which it now 
has to be used, or both. 

It is easy to talk glibly about building an airplane far 
better than any now existing. It is not so easy to do 
it. A good many reasonably competent men have been 
devoting their whole time, for many years past, to the 
effort to produce the best planes possible. As a matter 
of fact there is not the slightest reason, notwithstanding 
all the romantic talking that has been done in the daily 
press and elsewhere about the new miracles that are 
to be materialized and that are to make flying easier 
than slapping the reins over the back of a mule, to 
expect any marked innovations in design. There is no 
reason to suppose that it is possible to go straight forth 
and build an airplane better in any general way than 
the best that are now available. But it is possible, within 
the limits of existing knowledge, to build a different 
airplane and one which for certain purposes might be 
superior. 

Forget for a moment the man already skilled in the 
art. Think for a moment with the complete novice, with 
no aeronautical connections. From his point of view, 
flying cannot be too easy. Maneuverability and light- 
ness of control are comparatively negligible. Extreme 
stability is his first requirement. Low landing-speed is 
second. A landing-gear tough enough to stand being 
socked into the ground in a straight glide is third. In 
short, this imaginary customer wants very much the 
characteristics for which the Tanager and the Doodle- 
bug were designed in 1929, and he wants them at less 
than one-eighth the price at which either of those ships 
could by any possibility have been built. 

And he wants more than that. He wants a machine 
that looks right to an eye that has been trained largely 
on automobiles. Cantilever wings and an absence of 


AVIATION 
February, 1934 

external bracing members will appeal to him. Solidity 
of appearance will appeal, for without having the 
slightest knowledge of structures he has an uneasy 
feeling that present-day light planes look flimsy. 

A plane of this sort could be built, in quantities ap- 
proximating 10,000 a year, for a factory cost of not 
very much over $600, a large proportion of the reduc- 
tion of the price from present levels being due to the ef- 
fect of standardized quantity production on the cost of 
accessories and parts. It would not replace, and indeed 
would not really compete with, existing types. It would 
have no maximum speed to speak of, and its charac- 
teristics would be thoroughly unsatisfactory from the 
standpoint of four-fifths of the present-day pilots, 
though they might accept it if they could get nothing 
else at the price. No such machine now exists, and it 
would take a number of months to create one and bring 
it to the point of production. Is it worth while? 

That brings us again, and for the last time, to face 
the question of the market. The editor of Aviation 
expressed the view last month that it should be possible 
to dispose of about 7,000 planes of this type during the 
first year, but that a partial saturation would then have 
been attained and that the next year's sales would be 
less satisfactory. That is still our guess. We have heard 
other guesses ranging from an annual production of 
200 to one of 100,000. In any case, we believe that the 
chances of finding a new market and drawing a lot of 
new customers of a new type into aviation are good 
enough so that the experiment should be tried, if it can 
be done on proper terms. 

"Proper terms" demand careful study. If anyone 
supposes that the project can simply be dropped into 
the lap of the industry at this point, even though it be 
accompanied by $500,000, a great awakening awaits 
him. If that were to be the plan, it would be far more 
profitable, and get more good airplanes into the hands 
of the public, simply to apply the $500,000 to reducing 
the cost to the purchaser of existing models. 

If this scheme is to be tried and to be a success, the 
government must carry a share of the load throughout. 
There is nothing fundamentally new in the notion of 
mass-producing airplanes and selling them in quantity 
at a low price. Many manufacturers have played with 
that idea. None of them ever made a success of it. 
To develop a machine suitable for such a market, and 
to make the necessary preparations for production, dis- 
tribution, and servicing, would cost not less than $1 ,800- 
000. If any commercial group were considering 
whether to risk over a million dollars of their own 
money, the mere fact that half a million was to be 
made available by the government would not be a de- 
cisive factor. The government must contribute more 
than money. It must contribute |frestige and promo- 
tion, from start to finish. 

Maybe this is all a dream, but we have tried to give 
the dream some substance by at least discriminating 
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between what might be done and what seems totally in- 
conceivable. If the thing is worth trying — and the 
Aeronautics Branch is on record as being quite certain 
that it is — the first step is to get out an airplane, in 
sufficient numbers so that a really thorough service test 
can be made before starting production. That is work 
to be intrusted to those existing organizations that offer 
the best propositions. If the $500,000 of Public Works 
money now available can be used to develop new types 
of airplane and engine, designed for quantity produc- 
tion and to appeal to the broadest possible market, and 
to put at least 40 of the planes in the air and fly them 
all over the country, it will have been well spent. Then, 
too, we shall be able to get some idea of how many 
firm orders are actually in prospect, and of how much 
financial risk production is to entail. Until then, it 
will be quite appropriate to discuss in general terms the 
organization that might be set up for production and 
the ways in which it should be controlled, but it will be 
worse than a waste of time to seek to complete all the 
details or to secure definite commitments. 


In the Course of Duty 

T HE TRADITIONS of the U. S. Navy were once 
more upheld when Lieut. Commander Knefler Mc- 
Ginnis and his officers and men demonstrated to a group 
of enthusiastic Hawaiians that their island outpost was 
an overnight flight from the coast of California. To- 
gether with those responsible for the manufacture of 
their airplanes and equipment they have made an out- 
standing contribution to the aerial conquest of the 
Pacific and to the bond of friendship that exists between 
the people of our country and those of the Hawaiian 
Territory. To Commander McGinnis and his gallant 
associates who, in the "routine performance of their 
duty,” have made aeronautical history, we extend our 
heartiest salutations. 

Those of us who are familiar with recent activities of 
the Navy know that the performance of the six flying 
boats follows, in logical sequence, other long-distance 
formation flights of the same squadron. The distance 
from San Francisco to Pearl Harbor is only a little 
over 300 miles longer than the Hampton Roads-Coco 
Solo Jump of last fall. At that time it was suggested 
in these columns that the same boats be flown from 
California to Hawaii. We have had our answer. 

Although the Navy now holds the world's record for 
non-stop formation flights, there are other fields left to 
conquer. Commander McGinnis has said that, had it 
been necessary, it would have been possible to continue 
without stopping, to Midway Island, more than 1,000 
miles distant from Pearl Harbor. Beyond Hawaii, in 
the South Pacific, the island stepping stones are rela- 
tively numerous, and opportunities for mass formation 
flights, of definite political value, are plentiful. We 
hope and we feel sure that we will hear from Squadron 
10-F again. 
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Perfect score for Navy 

A NEW world record for non-stop 
mass formation flight was set on 
Jan. 10-11 by the “routine transfer” of 
the Navy’s Patrol Squadron 10-F which 
covered the 2,400 miles from San Diego 
to its permanent operating base at Pearl 
Harbor, Honolulu in 24 hours, 56 min- 
utes. The six Consolidated flying boats, 
each equipped with two Wright Cy- 
clones, carried their normal crew of 30, 
under Lt-Comdr. Knefller McGinnis. 
After considerable difficulty in taking 
off because of heavy load and windless 
weather, the squadron flew to its home 
base without incident, except for some 
blind flying through fog. Serving as 
radio guide posts, seven naval vessels, 
stationed at 300-milc intervals along the 
path, flashed to shore reports of progress. 
Maintaining an average speed of nearly 
100 m.p.h. the patrol planes improved 
upon their own time for the record 
making hop from Hampton Roads, Va. 
to Coco Solo (Aviation, October, 1933, 
page 361) which is the next longest 
mass flight in aviation’s history, and for 
the one-stop flight from Coco Solo to 
San Diego (Aviation, November, page 
356 ) . Again they bettered the record o f 
Balbo’s armada in its North Atlantic 
flight last summer. First successful 
flight to Hawaii was that of Maitland 
and Hegenberger, army aviators, in 
1927, followed in the same year by 
Smith and Bronte and by the Dole 
flight winners, Goebel and Davis; in 
1928 Charles Kingsford Smith and his 
crew of three negotiated the jump in 
their cross-Pacific flight to Australia. 
Industry supports government 
Organization of committees to serve 
in connection with the development of 
a volume-produced, inexpensive plane 
for private flying got quickly under way 
after PWA’s announcement of a $500.- 
000 grant to the Aeronautics Branch, 
Department of Commerce for the pur- 
pose of aiding such study. (Aviation, 
January, page 23). To decide upon the 
best method for obtaining mass produc- 
tion which will at the same time benefit 
the present private plane manufacturers, 
a committee, headed by Director Vidal, 
was appointed. The other members of 
the committee are Col. J. Carroll Cone, 
representing the National Aeronautic 
Association, Amelia Earhart, Dr. 
George W. Lewis, National Advisory 
Committee for Aeronautics, Robert B. 
Renfro, editor of The Sportsman Pilot, 
Leighton Rogers, Aeronautical Cham- 
ber of Commerce, Fred L. Smith, Na- 
tional Association of State Aviation 
Officials, Edward P. Warner, editor of 
Aviation, and Capt. A1 Williams, 


of the American Petroleum Institute. 

Immediate outgrowth of the commit- 
tee’s first meeting in Washington on 
Jan. 4 was the appointment of three sub- 
committees. The first, which will confer 
with the aircraft industry on details of 
procedure in developing the low-priced 
plane, consists of E. L. Vidal, chairman, 
Leighton W. Rogers, Edward P. 
Warner. To study details relating to 
the plane and the engine. Colonel J. Car- 
roll Cone, chairman, Maj. C. W. 
Howard, Army Air Corps, Dr. George 
W. Lewis were appointed. Capt. A1 
Williams, Robert R. Renfro, Fred L. 
Smith will study the promotional phase. 
Ex-officio chairman of the full committee 
is Ewing Y. Mitchell, assistant secre- 
tary of commerce. To advise with the 
full committee a technical board was ap- 
pointed, which comprised Luther Har- 
ris, Special Assistant to the Director of 
Aeronautics, John H. Geisse, Chief of 
the Manufacturing Inspection Service, 
and Richard C. Gazley, Chief of the En- 
gineering Section, Aeronautics Branch. 

Voting support to the government’s 
private plane development project, 22 of 
the leading airplane manufacturers in 
the United States met at the Aeronau- 
tical Chamber of Commerce in New 
York City. To assist the government in 
working out technical details and com- 
plete performance specifications of the 
proposed plane, a committee was ap- 
pointed consisting of R. S. Damon, pres- 
ident of the Curtiss-Wright Airplane 
Company, C. J. Brukner, president of 
the Waco Aircraft Company, B. D. 
DeWeese, general manager of the Stin- 
son Aircraft Corporation, R. H. Fleet, 
president of the Consolidated Aircraft 
Corporation, and C. G. Taylor, presi- 
dent of the Taylor Aircraft Company. 
A second committee appointed at the 


Calendar 

February 8-10 — National Airports 
Conference, New Orleans, La., 
under the auspices of the Aero- 

Feb. 9-13 — Pan-American Races — 
Dedication Shushan Airport, 
New Orleans, La. 

February — Dedication of Pnn- 
Ambrican Airways System's In- 
ternational Marine Airport, 

April 27-May 6 — International 
Show of Sport Sc Touring Avia- 
tion, Geneva, Switzerland. 

May 27 — Deutsch de la Meurthe 

October — MacRobertson Interna- 

November— Viceroy's Challenge 
Trophy 700 mile race, India. 


same time will co-operate with the gov- 
ernment in determining the legal and 
the economic practicability of organiz- 
ing a corporation within the industry to 
undertake development and production 
of the plane. Members of this committee 
include S. M. Fairchild, president of the 
Fairchild Aviation Corporation, E. R. 
Breech, president of North American 
Aviation, Inc., P. G. Johnson, president 
of the United Aircraft and Transport 
Corporation, T. A. Morgan, president 
of the Curtiss-Wright Corporation, and 
Taylor Stanley, president of the Aero- 
nautical Corporation of America. 

Several leading aircraft and automo- 
bile manufacturers are said to be study- 
ing the possibilities of development of a 
volume produced plane. Pending further 
development of specifications, all hands 
refrain from definite commitments. 

T ransport — mail — defense 

Synchronizing with federal plans for 
the private plane industry comes the an- 
nouncement that federal air transport 
policies are to be co-ordinated so as to 
afford the greatest possible benefit to all 
users of transport systems, by organiza- 
tion of an interdepartmental committee, 
formed under the sponsorship of the 
Secretary of War, the Postmaster Gen- 
eral and the Secretary of Commerce. 
Serving on the committee are E. L. 
Vidal, chairman, W. W. Howes, second 
assistant postmaster general, and Major 
General Benjamin D. Foulois, chief of 
the Army Air Corps. All air transport 
matters affecting two or more of these 
departments, including such projects as 
new lighted and radio-equipped airways 
and ^passenger lines, will be considered 

Maintenance men meet 

The semi-annual meeting of the Com- 
mittee on Maintenance of the Air Trans- 
port Section of the Aeronautical Cham- 
ber of Commerce was held on Jan. 8 at 
the Hotel Biltmore in Atlanta. W. A. 
Hamilton, maintenance superintendent 
for Transcontinental and Western Air, 
and chairman of the committee, steered 
the discussion through an agendum 
which touched upon the practical prob- 
lems of the installation and maintenance 
of such items as cabin heating systems, 
cowling, propellers, soundproofing, tires, 
ignition and instruments. The ben- 
efits^ that can be derived from the 
pooling of the experiences of the several 
airlines on such subjects is obvious. 

Pan-American Airways’ maintenance 
base at Brownsville, Tex. (see “Thun- 
der Bird’s Nest," Aviation, February, 
1933) was selected as the meeting-place 
for the 1934 summer session. Mr. 
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Hamilton was re-elected to conduct the 
affairs of the committee for another 
year. Those present at the Atlanta con- 
ference included W. B. Click of Ameri- 
can Airways, Fort Worth; J. L. Ruden 
and H. D. Ingalls, American Airways, 
Chicago; H. O. West, United Airlines, 
Cheyenne, Wyo.; J. C. Leslie, Pan- 
American Airways, Miami ; G. R. Cush- 
ing and E. G. Cross, Eastern Air 
Transport; W. S. Rosenberger, Penn- 
sylvania Airlines; and Fowler W. 
Barker of the Aeronautical Chamber. 

51,000 men, 476 airports 

CWA airport and landing field 
projects, promoted by the Aeronautics 
Branch as part of its private flying de- 
velopment program (Aviation, Jan- 
uary, page 25) are providing employ- 
ment for more than 51,000 men, the De- 
partment of Commerce reports. Of the 
467 projects in 41 states, 226 are new 
landing fields, while 250 are improve- 
ments at existing airports. Minnesota 
leads with 63 projects, 6,248 employed 
men ; Florida comes second with 43 
projects, employing 4,600 men. Informa- 
tion on seven states could not be in- 
cluded in the report, presumably because 
applications for assistance have not been 
submitted or approved. Working under 
the experts appointed by the Depart- 
ment of Commerce, who advise as to 
the suitability of each site, are more 
than 100 experienced airport engineers. 

A committee has been set up in the 
Aeronautical Chamber of Commerce to 
work with the Civil Works Administra- 
tion toward the installation of five sea- 
plane terminals, which will go to cities 
at no cost, providing they maintain them 
for five years. 

Rivals 

Internationally speaking, the center 
of attention in the air transport field is 
the South Atlantic where France and 
Germany continue their experimental 
flights in the race for South American 
markets. The Southern Cross, a long- 
range postal flying boat constructed by 
Latecoere with four 650-hp. Hispano- 
Suiza engines, recently set a non-stop 
seaplane flight record of 2,660 miles 
from Berre France near Marseilles, to 
St. Louis, Senegal, West Africa; later, 
the ship flew on across the South At- 
lantic to Natal. Brazil, thence down the 
coast to Rio de Janeiro. On the basis 
of this performance, Air France, into 
which is being merged Aeropostale. the 
present French South American line, 
hopes to establish a service from Paris 
to South America, with the co-operation 
of the French government which has 
underwritten two more ships like the 
Southern Cross. On Feb. 1. according 
to present plans, Deutsche Lufthansa 
will start a regular five-day postal serv- 
ice from Berlin to Rio de Janeiro, using 
a combination of land and seaplanes 
with the Westfalen serving as floating 


airport. (Aviation, December, page 
383). 

England’s Imperial Airways approach 
their goal of London-Australia mail 
service with but 2,300 miles to span 
from Singapore to Port Darwin, since 
the new 1,500 mile extension from Ran- 
goon to the Straits Settlements. A 
record flight with holiday mail was made 
by KX.M.’s Fokker Pelikaan whose 
three Pratt & Whitney Wasps carried 
it successfully to Batavia from Amster- 
dam and back in less than five days for 
each leg of the journey. In China, 
Pacific - American Airways, wholly 
owned Pan American subsidiary, opened 
a 1.000-mile coastal service from Shang- 
hai to Canton, via Hongkong. Survey 
flights are being made by Pan American 
in view of establishing an extension to 
Manila. At present mail is sent by 
steamer from Manila to the mainland, 
where it is picked up by France’s Air- 
Orient and flown to Europe. 
S1,000,000 for land transports 

Latest contracts, amounting to $1,000,- 
000 awarded by Pan American Airways 
in their $3,349,000 new equipment pro- 
gram were for twelve new transport 
planes of advanced design, capable of 
200 m.p.h. Of these, six will be the new 
Douglas DC-1 (Aviation, October, 
1933, page 331) ; the other six are Lock- 
heed Electras (Aviation, June, page 
195). Pan American’s new fleet 
will be used to replace older, slower 
planes now in service on their routes 
through Mexico, Central, and South 
America. To use as a testing, repair, 
and “round-house” base for the six big 
flying boats designed for trans-occanic 
operation, now under construction at 
the Sikorsky Aviation Corporation 
plant at Bridgeport and the Glenn L. 
Martin plant at Baltimore, Pan Amer- 
ican. through the Marine Airport Cor- 


poration, bought a 10-acre plot adjacent 
to Port Washington on Manhasset Bay. 
The property includes one completed 
steel hangar, 130 by 140 ft., largest 
building of its type on the Atlantic coast, 
as well as a partly built hangar, factory, 
machine shop, and ramp. The American 
Aeronautical Corporation, which owned 
the American rights to manufactui'c 
Savoia Marchetti seaplanes, started thf 
development years ago: later it was 
taken over by the Lienholders Corpora- 

By specifying 700-lip. Wright Cy- 
clone engines and Sperry Automatic 
Pilots for the new fleet of 41 Douglas 
transports which will go into service 
in the spring, Transcontinental and 
Western Air completed its new equip- 
ment program, calling for $3,500,000. 
Miami records 

Sportsmen pilots, aviation notables, 
and other flying enthusiasts gathered at 
Miami, Florida during the second week 
in January for the sixth annual All- 
American Air Races, held under the 
auspices of the N.A.A. Prologue to the 
races was the Amateur Pilots Invita- 
tion Cruise, culminating in the Henry 
L. Doherty Trophy Race, sponsored by 
the Florida All-Year Round Clubs, of 
which Col. Clarence M. Young, former 
assistant secretary of Commerce for 
Aeronautics, is chairman of the aviation 
committee, and Col. Henry L. Doherty, 
president. Fifty-nine of the cruising 
pilots competed in the handicap race 
from Orlando to Miami, which was 
based on a novel system of handicapping 
where accuracy of timing and naviga- 
tion were the determining factors. 
Winner of the trophy and $500 was 
Lawrence R. Sharpies of Philadel- 
phia's Pylon Club. Sixteen other prize 
winners in the cruise received prizes 
totaling $2,100. 
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Back from France to the United 
States came the world speed record for 
two-seaters weighing under 1,240 lb. 
over a 100-km. course (62.137 miles) 
when Jack Wright of Utica, N. Y., flew 
his special racing Monocoupe with War- 
ner Scarab engine at an average speed 
of 167.842 m.p.h. Previous record 
holders were Freton and De Lavergne, 
making 138.905 m.p.h. in q Renault- 
powered Farman. Another first place 
was won by Jack Wright in the 15-mile 
triangular-course race for planes with 
engines of less than 450 cu.in. displace- 
ment. His speed was 162.124 m.p.h. 
Art Chester of Joliet, Illinois, in his 
Chester special, took the Green Trophy 
race, averaging 209.03 m.p.h. Running 
away with the 30-mile free-for-all, 
Jimmy Wedell in his famous Wedell 
Williams monoplane averaged 232.148 
m.p.h., more than 21 m.p.h. faster than 
Chester who placed second. Howard 
Hughes of California did 185.707 m.p.h. 
in the sportsman pilot free-for-all. In 
a four-cylinder monoplane, built by 
himself, Lee Miles. Los Angeles speed 
flier, failed in two attempts to crack 
the world’s mark for single seater 
planes in the second category over a 
100 km. course. Later, on Jan. 17, 
Miles succeeded by a small margin of 
1.80 m.p.h. in breaking the former 
record of 207.392 m.p.h. established by 
the Frenchman Delmotte last May 22. 
Regulations for racers 

Special rules for air races and meets, 
designed to increase the safety of spec- 
tators and to make certain that areas 
contiguous to airports will be clear and 
unobstructed for participating pilots 
were adopted by the Department of 
Commerce. Any airport at which a 
series of air races or other aerial demon- 
stration is to take place must be divided 
into two parts, one for spectators and 
the other for participating aircraft. Air- 
men approaching airports at which air 
races or demonstrations are in progress 
will be notified of that fact by prominent 
ground markers. Limitations are set 
upon maneuvers by racing aircraft, as 
for example, aircraft must not fly 
toward, over, or within 200 ft. hori- 
zontally of grandstands or other space 
reserved for spectators. Other rules de- 
fine the responsibility of the air meet 
management with respect to compliance 
with Air Commerce Regulations and for 
policing of the airport. These rules were 
not written into the Air Commerce 
Regulations, but special authorization 
by the Department of Commerce is 
necessary for an air meet and this will 
he granted only when the officials agree 
to abide by the rules. 

Free-for-all races in 1934 and 1935 
will be limited to five displacement 
groups, 200, 375, 550, 1,000 cu.in. and 
unlimited, according to the announce- 
ment of William P. McCracken, Jr., 
chairman of the Contest Committee of 
the National Aeronautic Association. 


Particular stress is thereby placed on 
the construction of specially designed 
racing ships in the smaller sizes, and it 
is expected that new features introduced 
in these speed planes will prove of value 
in the private owner field. In the future 
engine groupings must be announced at 
least a year prior to becoming effective, 
and broadcast to the industry. 

Mail contracts under scrutiny 

The air mail inquiry by the special 
Senate committee, headed by Senator 
Hugo L. Black, which is investigating 
foreign and domestic ocean and air mail 
contracts, opened on Jan. 9. First week 
of the hearing was divided into a gen- 
eral inquiry into the Post Office Depart- 
ment’s practices in letting contracts be- 
tween 1929 and 1931, and a study of 
some phases of the financial history of 
the aviation boom of 1927-29. Repre- 
sentatives of a number of independent 
operators of that period appeared at the 
hearing to protest that Postmaster Gen- 
eral Brown had ‘‘frozen them out” in 
the process of building a nationwide air 
transport network around a few major 
systems. First of the major corporate 
units to become subject of inquiry was 
United Aircraft and Transport Corpora- 
tion. Several of the officials of that 
company testified to large profits made 
in the course of the very rapid expan- 
sion that succeeded the formation of 
Pratt & Whitney Aircraft Company on 
a small scale in 1926. 

Following the spectacular headlines 
over the air mail inquiry. Congress ap- 
propriated $25,000 for continuation oi 
the investigation. The Department oi 
Justice will make an investigation of its 
own into the provisions of present 
steamship and air mail contracts, which 
may be the basis of revision of some ex- 
isting contracts with the possibility of 
the exercise of the Presidential privilege 
of cancellation, granted to President 
Roosevelt in the Independent Offices 
Appropriation Bill for the current year. 
Col. Carl L. Ristine, of Missouri. 
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who has not previously had connections 
with the aviation industry during his 
years at the bar, was appointed special 
assistant to Attorney General Cum- 
mings to review the testimony. 

No quarter in ■ cage tear 

When it became clear at the close oi 
the National Labor Board's Dec. 14 
hearing on the pilot-wage controversy, 
(Aviation, November, 1933, page 354: 
December, page 382; January, page 26) 
that airline operators and the Air Line 
Pilots Association were no nearer recon- 
ciliation than before, both sides retired 
to appoint separate committees of five 
to try to find a common ground for dis- 
cussion. Senator Wagner suggested that 
course after hearing from operators and 
pilots their opinions on the fact-finding 
committee report and failing to discover 
evidence that the report had accom- 
plished anything whatsoever toward set- 
tling the complicated problem. 

In the meantime, a new clement of 
controversy appeared with the detach- 
ment from United Air Lines’ staff of 
David L. Behncke, Nicolas Laurenzana. 
and Oscar Hauetor Behncke, organizer 
and president of the Air Line Pilots As- 
sociation. affiliated with the A. F. of L.. 
has been foremost pleader of the pilots’ 
cause during the past few months. 
Behncke, Laurenzana. chairman of the 
Pilots Executive Board in Cleveland, 
and Hauetor, a union leader in one of 
United's western runs, have all com- 
plained that they were dismissed be- 
cause of union activity. The hearing re- 
garding them on Jan. 18 revealed con- 
flict of testimony, which the Board took 
under advisement without immediate de- 
cision. Pilot Behncke claimed that 
though he had received permission in 
August for leave of absence to attend 
code hearings at Washington, he found 
that his place had been filled when he 
reported for work at Chicago in De- 
cember. United Air Lines denied that 
Association activity was responsible for 
Behncke’s release, since the reduction in 
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pilot personnel due to winter schedule 
restrictions during his absence was made 
on the basis of merit alone, as evidenced 
by the fact that the company now has 
both association and non-association 
members employed. Laurenzana and 
Hauetor were released, United stated, as 
a result of the introduction of a competi- 
tive rating system for determining the 
comparative merits of pilots. Six days 
after the hearing, the Board ordered the 
reinstatement of Behncke with payment 
of base pay from the date of discharge 
to the date of reinstatement. The cases 
of Hauetor and Laurenzana were re- 
ferred to the Chicago and Cleveland 
Regional Boards, respectively, for fur- 
ther study. 

In the meantime, an election among 
T.W.A. pilots to determine who should 
represent them for collective bargaining 
is being conducted by the Labor Board. 
In December the Air Pilots' Association 
requested that such an election take 
place. On Jan. 10, a delegation of pilots 
from T.W.A. requested the Board to 
declare that no controversy existed. 
Charging coercion behind the request, 
the Pilots’ Association complained that 
T.W.A. officials were asking their pilots 
to sign the petition to the Board. 
T.W.A. in turn complained to the Board 
that one of their co-pilots had been as- 
saulted at Newark following his refusal 
to support the association. 

On the complaint of the Aeronautical 
Workers, local Baltimore union, the 
cases of Berliner-Joyce and General 
Aviation Corporation, wholly owned 
subsidiaries of North American Avia- 
tion, Inc., was taken under advisement 
by the Labor Board on Jan. 22. It is 
alleged that the company refused to deal 
with union representatives. Acting 
Chairman Wolman said there were two 
issues involved, whether there should be 
another election to pick collective bar- 
gainers, and, if there is, who shall be 
eligible to vote. 

Faced by this elaborate tangle of 
issues, fogged in by the technicalities 
of a profession with which none of the 
Board’s members have had previous ex- 
perience, it seemed likely that a special 
aviation section of the Labor Board 
would have to be created or all other 
activities abandoned to concentrate on 
air transport 

F..4.1. to meet at Washington 

The Federation Aeronautique Inter- 
nationale, world governing body for 
aeronautic sport, at its 33d annual con- 
ference at Cairo, Egypt, Dec. 19-23, ac- 
cepted the invitation of the National 
Aeronautic Association, its United 
States representative, to hold the next 
meeting in Washington. D. C.. next fall. 

Air lawyers 

To serve on the international commit- 
tee, engaged in developing a world code 
of private air law through international 


conventions, the State Department re- 
cently appointed four aerial legal ex- 
perts: John C. Cooper. Jr., of Jackson- 
ville, chairman of the committee on 
aeronautical law of the American Bar 
Association, Fred D. Fagg. Jr., Chicago, 
managing director of the air institute, 
Northwestern University, Stephen 
Latchford, specialist on aeronautics in 
the treaty division of the State Depart- 
ment, Richard S. Oulett, Richmond. 
Virginia, legal expert, Aeronautics 
Branch, Commerce Department. 

Profits and sales 

Consolidated net profit of the Cord 
Corporation for the fiscal year ending 
Nov. 30. 1933 amounted to $1,380,006. 
equal to 61 cents a share on 2.260.000 
shares oi $5 par capital stock outstand- 
ing. Current assets amount to $8,865.- 
380 and current liabilities $711,460. 

During the year the management of 
Aviation Corporation and its operating 
subsidiary, American Airways, Inc., 
was assumed by the Cord Corporation. 
After several years of heavy losses, the 
Aviation Corporation this year will 
show a small profit. Management of the 
Smith Controllable Pitch Propeller 
Company was likewise assumed by Cord 
interests during the year. 

The Lockheed Aircraft Corporation's 
earnings went sharply up during the 
third quarter of 1933, amounting to 
$20,282.70 after all charges, slightly ex- 
ceeding 11 cents a share of the 117,665 
outstanding. This compares with net 
earnings of $28,117.23. after all charges 
for the first nine months of the current 
year, and contrasts with a deficit of 
$9,946.60 for the period from incorpora- 
tion in June, 1932 to Dec. 31, 1932. 

Plans oi the Kellett Autogiro Cor- 
poration for 1934 include continuation 
of the production of the K-4 Kellett 
Autogiro, recently granted an A.T.C. by 
the Department of Commerce, as well as 
other new models which may be de- 
veloped. W. Wallace Kellett, president 
of the company, and R. H. Prewitt, re- 
search engineer, are at present in Eng- 
land studying recent developments of the 
de la Cierva autogiro. 

E. B. Christopher, operator of 
Christopher Airplane Service at 
Wichita, Kan., is the new owner of the 
Swallow Airplane Company and will 
continue the manufacture of all Swallow 
planes. A new-type small cabin mono- 
plane is scheduled for production. 

A Douglas Dolphin Amphibion with 
special color scheme and luxurious in- 
terior fittings, is under construction for 
Monsieur Armand Esders. a French 
clothing manufacturer. 

A Fairchild 22, Warner powered was 
sold by the Fairchild Airplane Sales 
Corporation to Charles A. Zwicky, of 
Spain, who will use his new plane as a 
means of introducing and promoting the 
Fairchild line in that country. 

An addition to the group of aeronau- 
tic interests in the RCA building at 
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Rockefeller Center is the Manufacturers 
Aircraft Association, Inc., which has 
leased extensive offices there. Ap- 
proximately 50 of the country's leading 
airplane manufacturers are represented 
in the association. 

An enrollment of twenty-one new 
students, fourteen of whom signed for 
two year courses, is reported by Parks 
Air College. Inc., at East St. Louis. 111. 

On the basis of an essay competition 
W. E. Boeing scholarships were offered 
again this year to American college un- 
dergraduates by the Boeing School of 
Aeronautics at the Oakland Airport. 

Air defense 

Consideration of aviation’s role in our 
national defense set-up was resumed by 
the House Committee on Military Af- 
fairs of which John J. McSwain is 
chairman. The committee will direct 
itself mainly to deciding whether the 
present system should be continued, 
whether a separate air force with the 
status of a department should be created, 
or whether a single department of na- 
tional defense combining, army, navy, 
air, would be the most effective. Beside 
the bill for the creation of a new air 
defense department (Aviation, Decem- 
ber, page 285), which has been re- 
ferred to the Committee on Expendi- 
tures, Representative McSwain is push- 
ing a bill for the extension of the present 
law requiring that the Chief of the Air 
Corps be a pilot, as well as another bill 
which would recognize proprietory right 

Among the major problems of a sec- 
retary of national defense, if one were 
created, would be the definite settlement 
of the eternally controversial issue of 
aerial coast defense, and of who is to 
handle it. The question, which had been 
comparatively quiet for some time, 
flared up once again when the Army Air 
Corps sought seaplanes and amphibions. 

The Bureau of Aeronautics, Navy 
Department ordered 21 Consolidated 
P2Y1 flying boats, which is the type 
that has been used on the Coco Solo and 
Hawaiian flights. The planes will be 
powered with two Wright Cyclones, of 
700 hp. each. An order for 106 of 
these engines was placed with the 
Wright Aeronautical Corporation by 
the Navy. To date $5,200,000 of PWA’s 
$7,500,000 allotment has been spent for 
planes, engines, and accessories. 

Thirty attack planes, 46 bombardment 
planes and 24 pursuit planes will be pur- 
chased by the Army Air Corps with its 
$7,500,000 PWA allotment. Included in 
these planes will be full Signal Corps 
and Ordnance equipment, spare parts, 
and spare engines. 

Island airport 

The agitation for an airport on Gov- 
ernors Island in New York harbor, five 
minutes from lower Manhattan, is being 
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revived by Mayor La Guardia. The 
War Department opposition continues. 
Enduring young charms 

To set a new women’s refueling en- 
durance record. Mrs. Francis Marsalis 
and Miss Helen Richey flew over Miami 
Municipal Airport for 237 hours, 40 
minutes, 41 hours more than the old 
time set by Mrs. Marsalis and Miss 
Louise Thaden in 1932. They used a 
Curtiss Thrush plane powered with 
Wright Whirlwind 250 engine. 
DelPoitine transport crashes 

Flying through a wind and snow 

(Aviation, November, 1933, page 358) 
broke a wing, fell and exploded near 
Corbigny, France, on its first long trip 
from French Indo-China. Several im- 
portant officials were killed, including 
Pierre Pasquier, Governor General of 
Indo-China, M. Chaumie, director of 
civil aviation in the Air Ministry, M. 
Balazuc, director of technical services 
in the Air Ministry, M. Nogues, traffic 
manager of the Air Finance Company, 
M. Laurieu, attache of the Air Ministry, 
Captain Bussault, military aide of M. 
Pasquier. Madame Chaumie, and the 
crew were also killed. 

The disaster marred the triumphal re- 
turn of the Black Squadron from its 
African tour. (Aviation, December, 
1933, page 384). 

Personnel 

George E. Gardner, of Florida, who 
has been prominently identified with the 
aeronautical inspection activities of the 
Department of Commerce since 1928 
has resigned his post as Chief of the 
General Inspection Service of the Aero- 
nautics Branch to undertake a series of 
studies relative to scheduled air trans- 
portation. In this field Mr. Gardner has 
made outstanding contributions to the 
Department's regulatory work. Joseph 
T. Shumate of Indiana, former aero- 
nautical field inspector, who was re- 
rccently appointed Assistant Chief of 
the General Inspection Service, will suc- 
ceed him. 

Howard C. Stark, formerly blind fly- 
ing instructor for Eastern Air Trans- 
port and author of "Blind or Instrument 
Flying” sailed Jan. 3 for Amsterdam to 
study night and instrument flying 
abroad. He will be connected with the 
Royal Dutch Air Lines. 

Norvall B. Rader, of United Air 
Lines traffic staff in San Francisco was 
appointed assistant traffic manager of 
the New York City district. 

Correction 

In the table on page 19 of the January 
issue of Aviation the figures for the 
rated brake mean effective pressure of 
the Hornet engine were in error. Read- 
ing downward in the last column, the 
corrected values are 164 and 160 in- 
stead of 134 and 164 respectively. 
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SIDE SLIPS 

By Robert R. Osborn 


5 WE have commented before, the 
airplane certainly has proved itself 
isappointing means of “promoting 


amity v 

increasing number of married couples 
completing important flights. The most 
famous examples of this are the Lind- 
berghs, of course, with the Mollisons of 
England, and the Ulms of Australia. 
Many other lesser known "Mr. and 
Mrs.” are flying every day in the 
ordinary course of traveling, and we 



shall soon have sufficient data to deter- 
mine if the automobile custom of back- 
seat driving has been successfully de- 
signed out of the airplane. 


It seems to us that Americans, hav- 
ing always prided ourselves on being 
tough hombres, are likely to lose that 
title in the very near future unless we 

directing our attentions toward retain- 
ing that schoolgirl ci 
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i. Not 

mg ago we called your attention to 
British airplane, which as part 

■, although it was a landplane, 
' ' rge ship to test 
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I in Flight that an English 
s "produced a wrist 
always tested for 24 
nours unaer water before it is sold. 
They also claim that falls have no effect 
upon its workings, and, to give this 
claim a thorough test, the chief 
photographer of Flight was requested 
to take one of these watches up in an 
aeroplane and throw it overboard. The 
experiment was made over Brooklands 
aerodrome, and the watch, completely 
unprotected, was dropped from a height 
of 2,000 ft. It lay in wet grass for over 
an hour before it was picked up, and it 
was found to be still ticking merrily, and 


not even the glass was cracked. It has 

Of course we are not going completely 

ufacturer tested his fountain pens by 
having them run over by Fifth Avenue 

ufacturers, if one can believe the adver- 
tisements, test their cars by running 
them over cliffs — and the owners are 
still testing them by running them into 
each other and into locomotives. Also, 
a little while ago, an inventor of an egg 
crate demonstrated it by dropping it 
from an airplane flying a few feet off 
the ground — although we have always 
thought that test demonstrated the 
strength of the eggs instead of the crate. 

We see that the U. S. Navy is now 
painting the noses of experimental en- 
gines red as a warning to the pilot that 
he should investigate the special char- 
acteristics of that engine before making 



a flight. This appeals to us as an ex- 
cellent scheme and, as a red nose has 
always served as a warning for the 
human race, we think its selection as a 
warning signal is certainly a natural. 

We sec that the British Air Ministry 
has recently put out a Notice to Airmen 
which calls attention to the fact that 

low atmospheric pressures or high tem- 
peratures have a bad effect on take-off 
and climb, and these effects can be re- 
duced in effect by reducing the total 
weight of the aircraft At the end of 
the notice the pilot is advised, “The total 
weight at which an aircraft is taken off 
should always be such that: (a) the 

to unstick is not more than half the 
available runway in the line of flight, 
(b) the aircraft retains a reasonable 
rate of climb, and (c) the maximum 
weight laid down in the Certificate of 
Airworthiness is not exceeded." 

While this is obviously good advice to 
the Airmen, we consider it incomplete, 
and therefore, suggest the addition of 
the following items: (d) the swearing 
on the part of the pilot is reduced to a 
minimum, (e) none of the passengers 
have to be revived after obtaining alti- 
tude, (f) none of the points of landscape 
beauty surrounding the airport, such as 
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FLYING EQU 


P M E N T 


The Stinson Airliner 
and the New Reliant 

I N the November, 1933, issue of 
Aviation (page 359)^ preliminary 

port under development by the Stinson 
Aircraft Corporation. Although final 
details are not yet available, we are 
able at this time to add something to 
the previous discussion, including an 
outline drawing which shows its general 
arrangement. The intent of the de- 
machine of great carrying capacity for 
trunk line services, but rather to fill a 
definite need for "feeder” equipment to 
operate in conjunction with through 
schedules. Such machine will be used 
to make frequent stops at intermediate 
cities which cannot be served eco- 
nomically by larger airplanes. On 
certain foreign operations also high- 
speed equipment is required but pas- 
senger loads do not yet warrant the use 
of larger planes. 

The use of three Lycoming Model 
R-680 BA engines (240 hp. each at 
2,000 r.p.m.) is contemplated, giving a 
total output of 720 hp. At 5,000 ft. the 
ship is expected to cruise at 150 m.p.h. 
The substitution of engines of higher 
horsepower without change in the basic 
structure has been taken into considera- 
tion in the design. Smith controllable 
pitch propellers are to be fitted. An au- 
tomatic pitch-shifting and synchronizing 
device has been developed. 

Externally one of the most striking 

marked reduction of wing chord at the 
intersection with the fuselage. A very 




deep girder effect without excessive 
weight has been obtained by carrying 
part of the load across the fuselage 
through a pair of inclined struts on each 
side, extending from the nacelles to the 
upper longerons. The wing panels out- 
board from the nacelles are full canti- 
levered. A so-called "sesqui-spar” 
construction has been adopted. Except 
for metal aprons in the engine exhaust 
areas, the wings are fabric covered. The 
landing gear (including the tail wheel) 
is retracting. The wheels swing upward 
and forward into the under part of the 
nacelles — electrically operated. 

A trailing edge flap c> 


a froi 


celle t 


Ailerons run almost the full length of 

tabs are fitted to the elevators, and the 
rudder is provided with a small flap to 
take care of the one-engine-dead con- 

Accommodations are provided in a 
well insulated cabin for eight passengers 
and a stewardess. The chairs are of the 
adjustable hammock type and individual 
heating, ventilating and lighting are pro- 
vided. The cockpit can be arranged for 
one or two pilots. Standard flight and 
engine instruments are included, all of 

board in the cockpit. Sperry horizon 
and directional gyro are standard equip- 
ment. A Lux fire extinguisher system 
operated from the cockpit is also in- 
cluded. Complete two-way radio and 
mast and also four emergency landing 
flares are provided for as extra equip- 
ment. Cabin air-cooling and Goodrich 
de-icing apparatus may also be installed 

The general specifications are: Span, 
60 ft.; length overall, 36 ft. 10 in.; 
height overall (including radio mast), 
15 ft. 4 in. ; wing area (across fuselage), 
500 sq.ft. ; horizontal tail area, 105 sq. 
ft.; vertical tail area, 35 sq.ft.; weight 
empty, 5,670 lb.; payload (eight pas- 
sengers, 1,360 lb.; and baggage and 



ft. ; power loading, 12.2 lb. per hp. 


I N LAYING OUT the latest Reliant, 
Stinson engineers have made every 
effort to make available to private 
owners an airplane which incorporates 
not only the technical features of the 
modern transport, but also the comforts 
and economies of the modern auto- 
mobile. The usage of a rubber mounted 
engine, electric starter, thirteen-plate 
twelve-volt storage battery, trailing 
edge flaps, hydraulic brakes, rubber 
mounted instruments, and V-type wind- 
shield, all reflect current transport 
practice. Cabin insulation against heat 
and noise, and a complete heating and 
ventilating system which permits the 
regulation of air entering the cabin to 
any desired temperature, are also air- 
liner features. The arrangement of the 
cabin with its upholstery, furniture and 
fixtures derives directly from the auto- 
motive field. 

Externally, although the kinship to 
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earlier Reliants is unmistakable, im- 
provement in many details is evident. 
Fairings which were formerly con- 
sidered as extras, now appear as stand- 
ard equipment. The close - titling 
N.A.C.A. cowling and the new V-type 
windshield materially improve the lines 
of the fuselage. Large fillets at all 
intersections carry the body line 
smoothly into the wing and tail sur- 
faces and undoubtedly contribute to 
gains in performance. The high wing 
arrangement has been retained, but by 
reducing the wing sections at the root, 
a "gull-wing” effect has been produced 
which is pleasing to the eye and which 
offers certain aerodynamic benefit. The 
wing span has been reduced somewhat 
as compared to previous models, and 
as indicated above, trailing edge flaps 
have been incorporated between the 
ailerons and the fuselage. The flaps 
permit a selection of gliding angles 
over a wide range, and permit short 
landings in small fields over relatively 
high obstructions. 

The landing gear is of the so-called 
“pursuit” type with Aerol shock ab- 
sorbers built into heavy cantilever 
struts. Air Wheels equipped with disk- 
type hydraulic brakes are standard. 
Mudguards are regularly fitted, “pants" 
arc optional. 

Behind the cabin is a large baggage 
compartment which may be reached 
either from inside or outside. When the 
outside door is open, a light in the com- 
partment is automatically turned on. a 
feature useful at night or in dimly lit 
hangars. 

The new Reliant with its 225 hp. 
Lycoming engine has a top speed of 138 
m.p.h„ cruises at 120 m.p.h. The over- 
all dimensions are shown on the out- 
line drawing. The weights are as fol- 
lows: empty 2,150 lb.: gross 3.225 lb. 
The useful load includes pilot 170 lb., 
three passengers 510 lb., 50 gal. of 
gasoline 300 lb.. 4 gal. of oil 30 lb.. 
baggage allowance 65 lb. 


A New Plane and 
a New Engine by Kinner 

T HE PAST few weeks have wit- 
nessed the launching of two new 
products from the Kinner plant at 
Glendale. Cal. — the first, an airplane, 
the “Sportwing." the fifth of a series 
of low-wing monoplanes to receive De- 
partment of Commerce approval, and 
the second, a new engine which in 
several significant respects departs from 
the usual Kinner practice. 

The “Sportwing” is similar in general 
appearance to its predecessors, but by 
clipping the wing span somewhat, and 
stepping up the power, its performance 
and maneuverability have been im- 
proved. Where the older model listed 
a top speed of 110 m.p.h.. the new ma- 
chine has been clocked at 118. It 



carries sufficient fuel to cruise for four 
hours at 105 m.p.h. The power plant 
is a model B-5 Kinner engine of 125 hp. 

The welded steel tube fuselage is 
faired out to an oval section and fabric 
covered. The wing stubs which carry 
the landing gear and form points of 
attachment for the outboard wing panels 
are also of welded steel tubing and built 
integral with the fuselage proper. The 
wing panels are built up of solid spruce 
spars with steel tube compression struts 
and double drag bracing. Ribs are of 
wood and the whole is fabric covered. 
Ailerons are also of wood and are of 
the tapered chord type incorporating 
frieze balance and differential control. 

Tail surfaces are of welded steel, 
braced externally with streamline tie- 
rods. Stabilizer is adjustable from the 
cockpit. The landing gear is of the 
conventional divided type. The shock 
units are Kinner-built. Airwheels fitted 
with Timken roller bearings are regular 
equipment. A tail wheel is provided. 

The cockpit is arranged for side-by- 
side seating with dual control. A 
weatherproof cover may be fitted at 
extra cost. Large baggage compart- 
ments are available in each wing stub. 
The usual engine and navigation equip- 
ment is furnished and wooden propeller 
is standard equipment. 

General specifications are: span, 34 
ft. 5 in.: length overall. 24 ft. 2 in.; 
height, 7 ft. 2 in.; wing area (including 
ailerons). 174.25 sq.ft.: weight empty. 
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1,875 lb.; wing loading, 10.76 lb. per 
sq.ft. : power loading, 15.0 lb. per hp. 

T URNING to the engine, we find 
marked variation from Kinner tra- 
dition as established by the well-known 
K. B, and C series. Heretofore the 
Kinner activities have been limited 
to radial engines with five cylinders 
only. In the new C-7, two extra 
cylinders have been added and the 
horsepower rating boosted to 300. For 
the first time also a power induction 
system has been included. On the 300- 
hp. model an 11 -in. impeller running 
at engine speed is installed but provision 
has also been made so that by introduc- 
ing the necessary gears, applying a 
General Electric type impeller and 
changing the carburetor it will be pos- 
sible to supercharge the engine to ap- 
proximately 420 hp. at 1,800 r.p.m. and 
500 hp. at 2,200 r.p.m. 

The cylinders and pistons in the C-7 
are very similar to those employed in 
the C-5 model. Some change has been 
made in the finning however, and the 
rocker box housings have been cast 
integral with the head to reduce the pos- 
sibility of oil leakage. The rocker arms 

designed that lubrication of the rocker 
arm main bearings also takes care of 
the top end of the push rods. 

The crankshaft is of the two-piece 
type which makes the use of a one- 
piece master rod possible. The shaft is 
carried on three main bearings of the 
anti-friction type. Link rods are similar 
to those used in the C-5 engine. 

The valve mechanism differs also 
from that of previous Kinner models in 
which each pair of valves have been 
operated from a short individual cam- 
shaft set in the crankcase and gear- 
driven from the crankshaft. The C-7 
is equipped with a three lobe cam ring 
which runs at one-sixth engine speed 
and is mounted in the rear half of the 
crankcase just ahead of the blower 

The crankcase is built in two main 
sections, the power section in the front 
and the manifold and accessory section 
in the rear. The front section, as usual, 
takes care of the crankshaft bearings. 
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area 280 sq.ft. The ailerons are of the 
latest type investigated by the National 
Advisory Committee for Aeronautics 
with relatively short span and long 
chord moving through differential 
angles much higher than those hereto- 
fore used. The power plant is a Wright 
J6 Whirlwind of 300 hp. 


The F-22 
Fokker Transport 



the cylinders, etc., and the rear section 
provides for the supercharger and ac- 
cessories. The nose section is equipped 
with a valve mechanism for operating 
hydraulic controllable pitch propellers. 
The accessory drives (which include 
provision for two magnetos, electric 
starter, generator, fuel drive pump, 
vacuum pump, air pressure pump, two 
gun synchronizers and one tachometer) 
are driven from an extension of the 
crankshaft behind the supercharger sec- 
tion. A Stromberg NA-R9A carburetor 
and Scintilla magnetos arc standard 
equipment. The oil system is of the 
static pressure type with pistons and 
piston pins lubricated by splash in the 
customary manner, ft has been laid 
out with an eye toward the elimination 
of long oil passages in the crankcase. 
The scavenger pump is of the three- 
gdar type, and provision is made on the 
pressure pump for a Cuno oil filter. 

■ The crankcase has been designed for 
the mounting of N.A.C.A. or other 
cowling. The engine is so arranged 
that magnetos can be replaced with 


battery ignition units. Radio shielding 
is optional. 

The general specifications are as foi- 
lotvs : rated horsepower, 300 at 1,800 
r.p.m. ; number of cylinders, 7 ; bore, 
5| in.; stroke, 6 in.; displacement, 1,044 
cn.in. ; compression ratio, 5.25 to 1 ; 
crankshaft, No. 30 S.A.E. standard: 
dry weight (without carburetor air 
heater, exhaust collector ring, starter or 
propeller hub but including hub-nut), 
approximately 575 lb. ; overall diameter. 
51 A in.: overall length, 441 in.; mount- 
ing bolt circle, 20-in. diameter. 


Loening’s Newest 
Commuter 

F OR the first time in some 20 years 
of building airplanes for other people. 
Grover Loening has turned out a new 
design primarily for his own personal 
use. He and Mrs. Loening, also a li- 
censed pilot, will use the new amphibian" 
as a means of commuting and for 
pleasure cruising. 

The new ship is a direct descendant 
of the well known Loening Commuter 
biplane, but it shows some 30 m.p.h. in- 
crease in top speed for the same land- 
ing speed. The usage of a monoplane 
wing system with split trailing edge 
flaps contributes materially to this im- 
proved performance. 

The overall features are apparent 
from the accompanying three-view 
drawing. Seats are provided for four 
people in the cabin. The ship weighs 
3,100 lb. empty, carries 1.200 lb. useful 
load. The wing span is 42 ft. and the 


A LTHOUGH the ship is still under 
construction and complete details 
are lacking at the moment, we are able 
to show herewith a preview of the 
Fokker F-22 airplane which has been 
ordered for European and Colonial 
services by both K.L.M. and A.B. 
Aerotransport. The machine is designed 
for a gross weight of 28,100 lb. includ- 
ing 22 passengers, a crew of four, and 
a total baggage and mail cargo of 1 1 ,350 
lb. Four Pratt & Whitney TIBI Wasp 
engines of 525 hp. each, mounted in the 
leading edge of the wing, furnish the 
power. The approximate dimensions 
of the ship are given as 100 ft. span and 
71 ft. length overall. Fuel capacity is 
in the neighborhood of 700 U. S. gal. 
and the design has been calculated to 
maintain 9,200 ft. altitude with full load 
and any one engine out of the running. 

The cockpit arrangement is novel. 
The first pilot sits well forward in the 
nose where he has a very excellent view 
all around. The second pilot is located 
behind and to the right, and somewhat 
lower to the left the radio operator will 
sit facing aft. One baggage compart- 
_ment is located under the nose, another 
toward the tail. Behind the cockpit is 
a compartment for the steward, and the 
cabin proper is divided into four com- 
partments with the usual washroom and 
wardrobe equipment aft. The landing 
gear is not retracting, but is well 
streamlined. 

Potez 50. 

Altitude Record Holder 

T HE POTEZ 25 T.O.E. general 
purpose biplane is a familiar sight 
on many a military airdrome in Europe. 
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Some 3.500 machines of this type have 

throughout the world. During the lat- 
ter part of 1931 a modification of the 
basic type, the Potez 50-A 2 appeared. 
Many of the characteristics of the old 
25 were in evidence, but the original 
450-hp. Lorrain water-cooled engine 
had been replaced by a new 700-lip. 
Gnome-Rhone 14-Kbrs. radial air- 
cooled engine. Certain changes were 
also made in the wing cellule, includ- 
ing a revised wing section and a round- 
ing up of the tips. A full N.A.C.A. 
cowl was fitted over the engine and the 
entire design was cleaned up aerody- 
nanncally. 

For an assault on the altitude record 
held by England's Cyril Uwins (suc- 
cessfully accomplished by Pilot Gustave 
Lemoine on Sept. 28, '1933, when he 
pushed the mark up to 44,819 ft.) the 
regular Model 50-A 2 was further mod- 
ified. The span of the upper wing 
was increased from 48 ft. 6 in. to 61 ft. 
boosting the total wing area from 452 


Marine Aircraft Design, by William 
Mlluro; Pitman Publishing Corpora- 
tion. \ 'civ York and London; 1933: 
230 pages; $ 4.50 . 

A GREAT deal of ground can be 
covered in a fashion at once clear 
and complete within the space of 230 
pages if one knows how to set about it. 
Mr. Munro has known exactlv how, and 
his book is an admirable one for every 
designer’s library and for careful study 
by every budding aeronautical engineer. 
Written principally from the point of 
view of the naval architect, but never 
overlooking the specifically aeronautical 
nature of the problem, he covers the 
calculation of float or hull size, the 
effect of form on resistance, the method 
to be used in calculating stresses both 
in hulls and in floats, and the details 
of structure in a number of different 
systems of construction. All these 
subjects are treated better than any 
hook has ever treated them before. The 
section on stability of boats on the 
water is remarkable for making use of 
the imposed upsetting moment required 
for complete submergence of the wing 
float as a criterion of wing float size 
(as in the method developed by the 
writer of the present review, and pub- 
lished by the N.A.C.A. some ten years 
ago) in place of the fallacious and some- 
times dangerously misleading method of 


sq.ft, to about 575 sq.ft. The wing 
loading was thus reduced from aboui 
11 lb. per sq.ft, to about 7.2 lb. per sq.ft. 
At the absolute ceiling, after having 
consumed some 430 lb. of fuel during 
the ascent, the wing loading was ap- 
proximately 6.5 lb. per sq.ft. 

Other changes in high altitude ship 
involved the elimination of the ob- 
server's scat and the substitution ol a 
highly supercharged Gnome-Rhone 14- 
Kbrs. engine fitted with a large diam- 
eter Gnome metal propeller of fixed 
pitch. All engine cowling was removed 
for the flight. 

The general characteristics of the 
airplane at the time of the altitude 
flight were as follows: Maximum span, 
61 ft.; length overall, 30 ft. 9 in.: 
height overall, 11 ft. 10 in.; weight 
empty (with normal equipment), 3,350 
lb.; weight of fuel and oil, 502 lb.: 
weight of pilot, plus parachute, clothing 
heaters, oxygen equipment, barograph, 
etc., 298 lb. ; gross weight at take-off, 
4.150 lb. 


"wing-float factor of safety” that has 
been too commonly recommended in 
American texts. 

Among the other virtues of Mr. 
Munro’s treatment is the display of an 
exceptionally thorough acquaintance 
with American practice, considered and 
compared with British customs and 
rules in a fashion that ought to be most 
enlightening to designers in either 
country. A striking difference in step 
location, with an American tendency 
to locate the step much farther aft than 
British practice recommends, is em- 
phasized. The only defect from the 
American point of view is the total 
absence of any specific study of the 
single-float seaplane, a type of course 
quite unknown in England. The twin- 
float arrangement, both for general 
service and for racing, gets a very full 
treatment. 

The chapters dealing with hulls and 
floats are supplemented hv a chapter on 
wing design contributed by B. S. 
Shenstone. who analyzes at length the 
various types of structure that have 
been tried and the reasons for preferring 
one or another in particular cases. Like 
his co-author, Mr. Shenstone shows -an 
almost comnlete absence of prejudice, 
and especially of the traditional British 
prejudice in favor of biplanes for most 
purposes. We pay his contribution a 
high compliment in saying that, though 
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its brevity makes it necessarily some- 
what incomplete, so far as it goes it is 
quite worthy of the volume in which it 
appears. 


Financial Policies in the Aviation 
I ndustry, by Paid A. Dowd. A thesis 
in economics at the University of Penn- 
sylvania; Philadelphia, 1933; 23U pages. 

' | 1 illS is a book for which there has 
A long been urgent need, and a re- 
viewer’s first emotion is regret that 
it has not been published in a form that 
will make it more readily available to a 
wide circle of readers. It ought to he 
>tudied by every young man who has 
recently entered the aeronautical field 
or who plans to go into it with the hope 
of ultimately becoming an executive. 
It ought to be read by every actual or 
would-be investor in aeronautical se- 
curities, and by every broker who is 
called upon to advise his clients on 
their purchases of industrial stocks. 
Elaborate documentation and the inser- 
tion of many tables make the going a 
little heavy at times, but the volume re- 
pays the study that it demands. Of 
course no effort has been made to check 
all the innumerable statements of fact 
for which Mr. Dowd has made him- 
self responsible, but the general im- 
pression is of a rather remarkable de- 
gree of freedom from error and par- 
ticularly of a remarkable success in 
avoiding the twin perils of undue 
pessimism and of undue buoyancy. Mr. 
Dowd is by no means subject to the 
illusions that were so prevalent in 1929. 
and he sees plenty of economic problems 
in the path of the industry, but he is 
lavish with suggestions of the ways in 
which problems may he solved or may 
even solve themselves. We say again, 
and with emphasis, a good book. 


The Americas Transportation 
Problem ; Charles G. Moulton and 
Associates; the Brookings Institution; 
IPashington, 1933; 915 pages; S3. 

T HIS is the record in book form of 
the research work done by Dr. 
Moulton and his associates for the Na- 
tional Transportation Committee pre- 
sided over by the late President 
Coolidgc. A notable collection of mate- 
rial, it is no mere statistical compilation 
but a book so written that it will stand 
the test of steady cover-to-cover read- 
ing. Naturally, in view of the condi- 
tions of the appointment of the Trans- 
portation Committee, the major portion 
of the material collected was concerned 
with the railroads, and the railroads 
occupy approximately a half of this 
volume. Aviation gets only about 50 
pages, a brief but careful survey pre- 
pared under Dr. Moulton's supervision 
by Dr. P. T. David. Beginners in 
the study of air transport economics will 
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find the treatment interesting. Veterans 
in the field will discover in it nothing 
that is particularly new to them, but 
even the most expert and best informed 
of air transport operators ought to be 
interested in reading "The American 
Transportation Problem” as a whole 
and comparing the report of experience 
and the present position of other forms 
of transportation with those of the 
special brand with which he is most 
concerned. From the point of view of 
the financial results made good and of 
public favor received in a time of de- 
pression, the airlines need have nothing 
to fear from the comparison. 


Aeronautical Law, 1933 Sufple- 
ment; by W. Jefferson Davis; Parker 
Stone & Baird Company; Los Angeles, 
1933; 215 pages. 

D R. DAVIS' work, so well known to 
lawyers, hardly needs review. In 
this supplement to the original volume, 
bringing it up to date, the writing has 
been even more concise and more speci- 
fically directed to the attention of the 
legal profession than in the original 
publication which appeared some years 
ago. It differs from many legal text 
in that its function is not merely to 
explain, but also to argue. The first of 
the three parts of which the book is 
composed is devoted to the law fixing 
the responsibility of air carriers and to 
the development of the author’s plea 
that the doctrine of res ipsa loquitur 
(which may be roughly translated into 
English as meaning that whenever an 
airplane accident happens there must 
have been negligence, because without 
negligence there wouldn't have been any 
accident) is unsound and unjust in ap- 
plication to aviation. It is a very strong 
argument, which every lawyer who 
ever has handled or who expects to 
handle aviation cases will read with in- 
terest. The second part deals with tres- 
pass and nuisance, and especially with 
the application of those terms to fixing 
the legal position of an airport. The 
third part gives a brief digest of recent 
cases, arranged by subject matter. The 
treatment is of course much less com- 
plete than in those classic compilations 
the U. S. Aviation Reports, but the 
selections of citations have been good 
and their very brevity makes it easy to 
pick out the key points in the key de- 


Inland Transportation Principles 
and Policies, by Sidney L. Miller ; Mc- 
Graw-Hill Book Company; New York. 
1933; 822 pages; $4. 

P ROFESSOR MILLER surveys the 
field of transport with a conscien- 
tious determination to omit nothing. He 
starts at the point where the Neander- 
thal man began to carry loads on his 


back instead of dragging them along the 
ground, and he comes straight down 
through all the intermediate stages to 
last January’s report of the National 
Transportation Committee and last 
May’s enactment of the Emergency 
Transportation Act as one of the 
tentacles of the New Deal. The book 
is pre-eminently a story of the railroads, 
their economic development, their meth- 
ods of operating their services, and the 
legal control to which they are sub- 
jected, and it is of interest to the air 
transport man principally for compara- 
tive purposes and for the possible 
analogy between the past history of the 
railroads and the course of future events 
in his own field. Motor transportation 
receives some 60 pages, however, and 
waterways about as much, and aviation 
one brief chapter — sufficiently com- 
petent as a guide to the layman, but not 
particularly original or elaborate. 
Despite the limited space given to air 
transport, the author regards it with ob- 
vious sympathy and is very confident of 


The Materials of Aircraft Con- 
struction, by F. T. Hill; Pitman Pub- 
lishing Corporation, New York and 
London; 1933, 362 pages; $4.50. 

GOOD general text on aircraft 

materials, covering the whole 
range impartially, has long been needed. 
From the point of view of the Ameri- 
can designer, Professor Hill’s book will 
not supply the need. It is a competent 
collection of material on a considerable 
number of different types of materials 
and upon the various mechanical treat- 
ments to which they may be subjected, 
but it falls far below the standard of 
the British official "Report on Materials 
Used in Aircraft” of twelve years ago. 
The present volume, in fact, draws very 
largely upon the earlier one for its 
content. Illustration is scarcely ade- 
quate: the style, though clear, is un- 
attractive; and the American reader 
will be handicapped by the general use 
of British standard specification code 
numbers in place of chemical analyses 


L’Aviation et le Desarmement, by 
Roland Bechoff ; Lcs Editions Interna- 
tionales; Paris; 1933; 132 pages; $1.25 
approximately. 

T HIS book is a general historical 
review of the efforts made in the 
last few years to find some device for 
limiting the development of military 
air power and the aerial competition 
between the nations. Dr. Bechoff re- 
ports on all views and all plans, giving 
particular attention to the present 
strength of air forces and to the ques- 
tion of internationalization of civil avia- 
tion. Keeping his own opinion some- 
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what in the background, he nevertheless 
lets it become evident that he is very 
doubtful of the prospect of any very 
significant agreement along the lines 
so far followed, and particularly doubt- 
ful about the benefits of the plan of in- 
ternationalization which has been so 
much discussed in Europe for the past 
year and which has commanded so much 


Communication Agencies and Social 
Life; by Malcolm M. Willey and Stuart 
A. Rice; McGraw-Hill Book Company; 
New York, 1933; 229 pages; $2.50. 

O NE of the long series of impressive 
monographs prepared under direc- 
tion of the President's Research Com- 
mittee on Social Trends, this covers 
every form of transportation from the 
motorcycle to the Pullman and the air- 
plane, with incidental digressions into 
the postal service, telephone and tele- 
graph, newspapers, motion pictures, and 
broadcasting. Air transportation gets 
only a dozen pages, and the treatment 
is of a very casual order. It would do 
very well for the complete outsider who 
wanted to know a very little about air 
transport in relation to transportation 
of other types, but for those who have 
already been sufficiently interested in 
this subject to become readers of Avia- 
tion, and especially for readers who 
studied the March Rccord-of-Progrcss 
issue, the aeronautical section of Messrs. 
Willey’s and Rice's volume will contain 
nothing new. Aeronautical readers will 
perhaps be more interested in the sec- 
tions dealing with the development of 
the railroads and of other competing 
transportation forms, for they may find 
there some suggestions about tlu- prob- 
able course of their own future. 


International Aircraft Register. 
1933; Paris; 730 pages; $20 approxi- 
mately; distributed in America by the 
American Bureau of Aircraft (New 
York), editors of the American section. 

T HE customary annual register of 
the world’s civil aircraft appears 
with America's better represented than 
ever before, but with the British Em- 
pire missing. All American planes 
owned by transport companies, to the 
number of 545, are tabulated with a 
complete listing of their major charac- 
teristics. For the European countries, 
where the total numbers of civil air- 
craft are not so formidable, the listing 
includes privately owned machines as 
well, to a total of 1.612 from France, 999 
from Germany, 644 from Italy, 101 from 
Japan, etc. A total of some 5,000 planes 
are covered. It is a bulky book and 
not a very exciting one, but an ex- 
tremely useful reference for any one 
who wants to keep abreast of the world's 
distribution of aircraft. 
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THE BUYERS’ LOG BOOK 


Aviation’s Card Index of New Equipment 

Tliie department te equipped to help readers locate manufacturers of any parte, accessories or materials. 


ACCESSORIES Cuiiirra, aerial 

Fairchild Aerial Camera Corporation, 

IVoodside, L. I., N. Y. 

A COMPACT, low-priced (under $200) aerial camera 
being distributed by Fairchild. Negative size 33x53 
in. Variable tension focal plane shutter, 1/10 to 1/1000 
sec. Lens F4.5 of Tessar type wih 95-in. focal length. 
Uses film pack, cut film or plates. Filter equipment avail- 
able. Two hand grips. Dimensions (except for handles) 
6x8x15 in. Weight under 15 lb. Suitable for ground use. 

Aviation, February. 1934 


ENGINE ACCESSORIES Gas primer 

Standard Oil Company of New Jersey, Inc., 

New York, N, Y. 

E QUIPMENT for starting airplane engines in cold 
weather by direct injection of propane gas into the in- 
take manifold offered, including portable tank, reducing 
valve, hose and injection "pistol.” Simple bayonnet attach- 
ment permanently fitted to engine manifold for pistol con- 
nection. Self contained units for permanent installation on 
airplanes also available. 

Aviation, February, 1934 


INSTRUMENTS Catalog 

KoUsman Instrument Company, 

Brooklyn, N. Y. 

N EW catalog “KoUsman Precision Aircraft Instru- 
ments” received containing an account of the com- 
pany’s background, a description of its manufacturing and 
testing facilities, and a complete and detailed listing of its 
products. Weight schedules and installation diagrams are 
given for each instrument. Loose-leaf form, in heavy 
paper covers. The catalog is available on request 

Aviation, February, 1934 


PARTS Bearings (Catalog) 

The Timken Roller Bearing Company, 

Canton, Ohio 

A REVISED edition of the Timken Engineering Journal 
is now available. In loose-leaf form in a substantial 
3-ring binder, the book contains some 250 pages of techni- 
cal and engineering information on bearing problems in 
general, and also includes complete description of the vari- 
ous Timken products together with tabulated data on rat- 
ings, load calculation, selection and maintenance. 

Aviation, February, 1934 


RADIO Airplane receiver 

I Test port Manufacturing Company, 

Glendale, Cal. 

W ESTPORT Junior Model AR40 designed specially 
for private airplane installations is a compact 4-tube 
superheterodyne receiver covering weather, radio range 
and entertainment frequency bands (200-410 kc. and 540- 
1500 kc. available by selector switch). Direct operation, 
weighs 45 lb. complete, size — 6jx6|x4i in. Operates from 
12 v. “A” and 144 v. “B” batteries. 

Aviation, February, 1934 


RADIO Airport receiver 

RCA Vidor Company, Inc., 

Camden, N. J. 

A NEW eight-tube superheterodyne radio receiver has 
been announced which covers a frequency range from 
150 to 18,000 kc's in five bands. Airways weather, aviation 
communication, police reports and foreign and domestic 
entertainment broadcasts can be handled. Self contained 
with built-in loudspeaker, illuminated airplane type dial. 
For 110-220-volt 60-cycle current. 21 ftxMHxlOH in. 

Aviation, February, 1934 


RADIO Direction finder 

Washington Institute of Technology, 

Washington, D. C. 

D IRECT-AIRE Model 33-A direction finder developed 
to simplify navigation for private owners and sports- 
man pilots. Direct operation from any aircraft radio re- 
ceiver. Loop antenna used. Permits pilot to fly direct 
course to any commercial, government or marine radio 
station that can be tuned-in. Dial indicated “on course” 
positions. Dimensions of receiver unit — 41x61x85 in. 

Aviation, February, 1934 


SHOP EQUIPMENT Paint spray gun 

Electrical Painting Equipment Company, Inc., 

247 Park Avenue, New York, N. Y. 

T HE Norris Airless Painting Machine uses centrifugal 
force to atomize paint and other liquids instead of com- 
pressed air. Paints to a sharp line without producing paint 
fog. Self-contained, hand-held unit incorporates paint sup- 
ply, electric motor and spray control. Operates from 110 
volt (220-volt machines special) AC or DC power supply. 
Weighs 55 lb. and may be packed in small space. 

Aviation, February, 1934 
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“The compact, conservative, painstaking Douglas Aircraft 
Company ... whose trademark on aircraft is coming to be re- 
garded as the equivalent of 'Sterling’ on silver.” 


—TIME, Vol. XV, No. 25, p. 52. 


The new Douglas Transport proudly carries this trademark. 
With a speed of 210 in.p.h. at 8000 feet . . . single-engine take- 
off and climb performance . . . passenger accommodations for 
14 that are truly luxurious and quieter than a Pullman, the 
Douglas Transport is outstanding in its field today. 




AVIATION 

February, 193-1 



There is safety and mental comfort in the knowl- 

if it is Texaco Airplane Oil, you know that it will 
flow through the finest oil channel without any 

to lend every possible assistance. This Texaco 


E TEXAS COMPAI 
135 East 42nd Street, New York City 




TEXACO 


WHEN THERE’S NO PLACE 


SIT DOWN! 



THE ONLY 4-Passenger Cabin Plane Built to "Airline Transport" Standards 
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IN SALES 

Outstanding value was responsible for 
the fact that the 1933 Stinson Reliant 
outsold ALL MAKES of two, four, and six- 
passenger cabin planes COMBINED since 
its introduction in May. Never before 
was such decided preference shown 
for any make of plane. 


IN SAFETY 

With more Stinson Reliants flying in 
1933 than any make of four-passenger 
cabin plane, not a single person was 
injured and only one Reliant was dam- 
aged, in a landing due to heavy fog. 
This is a tribute to Reliant Flyers and 
is definite proof of safety. 
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IN RELIABILITY 

By flying more than 60 million miles on 
single engine and tri-motored planes in 
the United States, Alaska, South and Cen- 
tral America, Europe, the Philippines and 
other countries, the Lycoming Transport 
engine has been proven MORE REUABIE 
than any motor of its power class. 
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A FEW OF THE 

Airline Transport 

FEATURES . . . 

Electric Starter . . . 12- Volt Aircraft Storage Battery .. . Ad- 
justable Metal Propeller. . .Full Air Wheels... Hydraulic 
Disc Type Brakes . . . Aerol, air and oil Shock Absorbers 
. . . Indirectly lighted Instrument Panel . . . Flight Instru- 
ments Mounted in Rubber. .. NACA Motor Cowl . ..Pants 

. . . Safety Glass throughout . . . Dual Controls with Ad- 
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Offering many new mechanical features and comforts previously 
found only in Airline Transport planes, or in planes in the 
$10,000 price class, the New 1934 Stinson Reliant, four-pas- 
senger cabin plane provides the utmost in reliable cross-country 
transportation, with the safety and precision of the modern 
Airliner, and at operating costs comparable to motor car travel. 

In the New Reliant, Stinson Engineers have secured, as the 
first essential, OUTSTANDING RELIABILITY coupled with positive 
stability, quick take-off, short-landing ability, sedan comforts, 
safer vision, 120-mile-an-hour cruising speed, new standards 
for quietness, heating and ventilation, and lower costs for 
maintenance and operation. 


Compare . . . The 1934 Stinson Reliant With Other Types Before You Buy 

Chrome Moiy Fusiiogo ond "i" Beam wing Com- From eV ery standpoint the New 1934 Stinson Reliant is the 

Eu iSZ oreate.t value ever offered in on American production oirplone. 

STINSON wol^ «l?s rp A 

WRITE FOR YOUR COPY OF STINSON PLANE NEWS, MAILED FREE POSTPAID 




Your training 
is based on 
60 million miles 
of experience 


■ I 

regular schedule from the Oak- 


land Airport is constantly avail- 
able for student observation. 


■ q ACH DAY between now 
and the time you decide upon a flying school, 
Boeing School of Aeronautics’ affiliate. United Air 
Lines, will be registering jo,ooo miles of additional 
flying. 

This businesslike experience — now totaling 60,- 
000,000 miles of day-and-night flying, under 
varied weather conditions — is put directly to 
work in the training courses offered by Boeing 
School. 

The latest improvements in plane-ground com- 
munication are now in use here. The daily servic- 
ing and operation of the big air-liners flying on 


Instrument flying was practiced 
at the Boeing School even 
before its adoption by the air lines of the 
country. 

Flying instruction is by airmail veterans. Ground 
school courses — the basis of your entire career — 
are the most complete in America. 

That is why you owe it to your future as a 
pilot, maintenance man or executive in aviation to 
compare flying trainings before you choose any! Ask 
any airmail pilot for his opinion and, meantime, 
send for an illustrated Boeing Bulletin. It gives 
entrance requirements, courses, costs, living condi- 
tions at the Oakland Airport, et cetera. The cou- 
pon brings it. 


BOEING 



Next 
regular 
enrollment, 
April 3 
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Western Air Express 

SnmNY.VAniTIM 


ROCKY MOUNTAIN DIVISION CHOOSES 



For Rocker Arms? Pick a double-range lubricant. 

On the Rocky Mountain Division of Western Air Ex- 
press — where temper ature and altitude conditions would 
play havoc with ordinary greases— they have standard- 
ized on Mobilgrease — the double-range lubricant. 

Mobilgrease stands up under any pressure ... at any 
temperature ... It stays soft ... It stays in place . . . 
It lasts . . .Why? Because Mobilgrease is double-range. 

Mobilgrease is a companion product to Mobi 


oil Aero Oils and Aviation Mobilgas — both double-range 
products. These gasolines and oils have been developed 
to give maximum power and protection at any altitude 
— at any speed — at any temperature. 

That is why so many commercial lines choose them. 
Socony-Vacuum double-range products include — 
Mobiloil Aero Oils, Mobilgrease, Aviation Mobilgas, 
Socony-Vacuum Instrument Oil and Socony-Vacuum 
Compass Fluid. 



Mobiloil '©'Mobilgas 

SOCONY-VACUUM CORPORATION ^ 
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RCA VICTOR 

offers this 

AIRPORT RECEIVER 


with 


many uses 



Here it is. ..an aviation product with the 
dependability so necessary to all items 
of aviation service — because — it was 
developed specifically for its purposes. 


F OR all who are interested in the skyways . . . 

RCA Victor has recently developed and now 
offers the finest receiver on the market! It is RCA 
Victor Model AVR-1. Here are a few of the many 
ways in which it can be used : 

To permic reception of Airway Weather Reports 
as broadcast by the Airways Radio Stations of the 
U. S. Department of Commerce. 

To have at airports as an entertainment receiver 
when not required for weather reports. 

To have at airports for reception of transport 
line airport-aircraft communication, for both air- 
craft movement and weather aloft reports. 

To be kept as a "home" radio by pilots, airmen 
and aviation executives. It provides the finest quality 
home reception of entertainment programs.. .with 
additional low and high frequency bands for 
weather reports, communications of pilots flying 
their routes, police radio, foreign radio broadcasts, 

This receiver is a completely self-contained, AC 
operated, superheterodyne, built of the finest mate- 
rials by skilled craftsmen. Its high quality, perform- 
ance and dependability easily place it well above 
the class of and results obtainable with ordinary 
receivers. You are invited to write for full details. 
Address Aviation Radio Section, RCA Victor Com- 
pany, Inc., Camden, N.J., or Air Associates, Inc. 


RCAVictor Co., Inc. 


CAMDEN, N.J. 
"Radio Headquarters” 
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Uniform ZHJgh Quality 

Qontributes to Fafnir leadership 


In aviation, safety and quality are linked insepar- 
ably. To this end Fafnir has contributed by main- 
taining, throughout its entire line of ball bearings, 
unvarying standards of an unexcelled high degree. 
This characteristic alone has been an important 
factor in Fafnir’s leadership. 

Close cooperation with aviation engineers has 
resulted in a group of Fafnir Ball Bearings which 
give the aircraft industry exactly what it wants. 
Continued cooperation enables Fafnir Engineers 


to aid in the most efficient application of these 
friction-free bearings. Reduced assembly costs, 
minimized maintainance costs and permanent uni- 
formity have thus been assured to many of Ameri- 
ca's leading builders of aircraft. 

The services of Fafnir Engineers are yours 
for the asking. The Fafnir Bearing Company, 
7'(ew 'Britain, Conn. Atlanta . . . Chicago . . . 
Cleveland . . . Dallas . . . Detroit . . . Milwaukee 
. . . New York . . . Philadelphia. 



FAFNIR 

BALL BEARINGS 


EDO’S COME HOME 
FROM THE SEA TO A PLACE OF HONOR 





JLhese Edo all-metal floats have spanned 
oceans and linked five continents in 41,000 
miles of exploration flight. They left their 
wake in the ice-rimmed bays of the Arctic, 
on far Oriental seas, over busy European 
harbors, and in the turbid waters of the 
mighty Amazon. They performed the most 
difficult tasks with the smooth regularity 
which is one with their efficient design and 


rugged construction. Now they are retired 
from high service, still competent for duties 
of like magnitude. Edo Aircraft Corp., 600 
Second St., College Point, Long Island, N.Y. 

* 

EDO INCIDENT: At Bathurst, British South Africa, Col. Lind- 
bergh successfully negotiated a take-off at a gross weight of 
7699 pounds— a wing load of 29 lbs. per sq. ft. and 10.8 lbs. 
per h.p. His Edo floats (standard model 6075) functioned 
under these severe conditions with their normal 90% reserve 
buoyancy reduced by the overload to a minimum of 58%. 





ss paper 
w the other 


In a leading industrial organization the head of a 
branch plant discovered a production "kink" in the 
pages of Factory Management and Maintenance, 
that saved thousands of dollars. 


branch of the 


And the "kink" came from a 
same company, scarcely 300 m 
An unusual story? . . . Yes! But unusual only ir 
details. You and your key men may keep well 
formed on the internal progress of your organ 
tion. But how well inform 
ress of your industry as a whole? 

Do you know why one competitor can make a prod- 
uct as good as yours, yet sell it for less? Do you 
know how another competitor is turning scrap n 
rial into profitable specialties? Are you up on all 
the new materials, the new cost-saving machines that 
are revolutionizing your industry? Or the important 
changes affecting all industry? 


The progressive executive is keeping up — and he 


McGRAW-HILL PUBLISHING COMPANY, Inc. 



showed them 
half worked/ 


sees that his key men are, too. He keeps in touch 


Put Yourself and Your Company 
on a “Keep Alert” Program 



McGRAW-HILL 


bu “‘ in ~ 


PUBLICATIONS 






ggggg&s 

ISP'S 


pslgl 


Mail the Coupon Today! 
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CONFIDENCE 

For fifteen years Pioneer instruments have maintained a distinguished rep- 
utation for unfailing performance...a reputation which commands the infi- 
nite confidence of those who seek the utmost in accuracy and dependability. 
Our most complete line of Navigational and Steering Compasses; Electric 
and Centrifugal Tachometers; Altimeters; Air Speed, Turn and Bank, and 
Rate of Climb Indicators; Supercharger, Fuel and Oil Pressure Gauges is the 
culmination of unprecedented engineering and prudent manufacturing. 
Write for our new booklet which illustrates and briefly describes twenty- 
seven important Pioneer Instruments. 


PIONEER INSTRUMENTS 

PIONEER INSTRUMENT COMPANY INCORPORATED 



^VSAIION 

Edited by men who fly 


COLOR 

MEANS SAFETY 

IN THE AIR — ON THE GROUND 

• 

ASK ANY PILOT WHO HAS CRASHED 
AND NOT BEEN FOUND FOR DAYS 


GET THE FACTS 

AVIATION 

BERRY BROTHERS 



-■ - 
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The gas mixture entering a supercharged engine must 
be maintained at correct pressure. Excessive mani- 
fold pressure shortens engine life and may cause 
serious damage. Under-pressure lowers engine effi- 
ciency and power output. The Kollsman Manifold 
Pressure Gage points out to the pilot the absolute 
pressure of the gas mixture and enables him to main- 
tain the correct "boost” for maximum efficiency 
under all conditions of altitude or temperature. 

The instrument is essentially an altimeter mech- 
anism enclosed in an air-tight case. Its springless, 
self-sustaining aneroid with the built-in Kollsman 
patented temperature compensator, actuates the 


mechanism with enduring accuracy. Dangerous 
pressure limits are indicated on the dial by a red 
mark — adjustable in Type 62-01, or fixed in Type 
75-01. The instrument illustrated indicates absolute 
pressure from 10 to 50 inches of mercury. Other 
ranges and graduations are available. The case is of 
extra-strong Bakelite canvas composition. Pressure 
fitting on back for connection to manifold. Standard 
mounting. Weight 9'A ounces. 

Catalog describing Kollsman Precision Aircraft 
Instruments will be sent on request. 

KOLLSMAN INSTRUMENT COMPANY 
1 JUNIUS STREET, BROOKLYN, NEW YORK 


KOLLSMAN 

PRECISION AIRCRAFT INSTRUMENTS 
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MACHINERY 

MATERIAL 

PARTS 


IMPROVED DOPES 

PHENIX ^ARNIT-RATC DOPES 
BI *PHENIX JuROJSAralSoDDCIS CO. 


■ »T I TAN I NE» 

TITANINE INC. UNION, N. J. 


EQUIPMENT 

ACCESSORIES 

SUPPLIES 


Service Section 



PROFESSIONAL 

SERVICES 


GRANVILLE, MILLER * DE LACKNER 

aeronautical ‘engineers 


Mere Visual Comparison Of 

B A 30 

balloon and aeroplane 


With other Grade A fabrics will 

ers say that it is the perfect base 
for the perfect finish. 

Conformity to A/N 

Wellington Sears Co. 

65 Worth St., New York City 


Schools 


Hundreds of dependable facts, now in 
one convenient volume . . . 

Aviation Handbook 


“Covers aviation with the 
same thoroughness and de- 
pendability as do handbooks 
in other fields of engineering.” 

Engineers Bulletin 








POSITIONS WANTED 




TRANSPORT I 


Is 

asM sswr—^ *■*- 

afc’aahag ‘ , ° nr *- ***** B, " ,r ' M,,T " 
ms. ffi’Sasi.'s ss 

lifrht ship in trade, Pioneer Aircraft, Airport, 



ON 

OVERHAULS 
AVAILABLE 
TO PRATT & 
WHITNEY 
ENCINE 
OWNERS 


Engine servicing on a production basis 

Pratt & Whitney haa aet up a aeparate ahop within its manufactur- 
ing plant, to take care of the overhaul of engine equipment from 
private ownera. Layout haa been developed for production line 
melhoda of overhaul. Every engine paasea through aa a unit and 
every part of the engine ia given individual attention by a apecialiat 
on that apecific part. 

Private ownera are given every benefit of a factory job with a guar- 

on!,,- that when the engine leavea the ahop it wiU develop full rated A 
power with gaa and oil consumption within guaranteed limits. w 

Write for full information. 

THF UNITED AIRPORTS OF CONNECTICUT, INC. 

IWRTFORD. CONNECTICUT 


FOR SALE 


AIL BONA FIDE CASH OFFEIS WILL BE CABEFULLV CONSIDERED 

AMERICAN AIRWAYS, INC., Sales DM, Ion, Cleveland Airport, Cleveland, Ohio 




FOR SALE OR TRADE 


EDUCATIONAL 


AVIATION!! 

; MECHANIX UNIVERSAL AVIATION SERVICE 


Aero Dope Sheets 


A. new thrill for Sophisticated Vlyers 


. If you’re an old-timer at Ilyin, 


the beautiful way this ship han 
in the air and its ability to get in 
out of tight places. 



the “high spots.** Luxurious, form- 


See this wonder ship the first 
chance you get. Or write for facts and 
figures. They will be sent free and 


Employment “Opportunities” 

JOBS and MEN— For Plant and Office: Technical Executive, 

Operative and Selling: See "SEARCHLIGHT" 

Equipment “Opportunities” 


Business “Opportunities” 

OFFERED and WANTED— Contracts, Capital, 
Plants, Properties, Franchises, Auctions — Set 
“SEARCHLIGHT" 

For “Opportunities” of every kind: “Think SEARCHLIGHT First” 0103 


SUAIKIII.H.IIT M l THIN 


AIUPL WES FOIC SALK 

Available for Immediate Deliver)- 


tSsKsSa: as LU 

a— WrlfDI ISO Beltwcaa— Cleveland. F«i 


. an cARKnn.LT consider 

AMERICAN AIRWAYS, INC.. Sales Division 

MUNICIPAL AIRPORT. CLEVELAND. OHIO 


I BRAND NEW — SWALLOW Traicine 

j v“f' tHf-ru 

i 

j used Jt^staa: protan^JXwiei., waeeij. 

I Swallow Airplane Company 


» ?n'r^„;ys;, 0 r ! . T "'" b, ‘ drf " ,UM 



“Opportunity” Advertising: 
Think 

“ SEARCHLIGHT ” 


SUPREME 

Propeller Specials 


LYCOMING STINSON JUNIOR 


Z AIRCRAFT STEEL CO. 




“an: 
/V b 


What/ 

Another Ne%v Airplane 


ND WHY NOT?” we ask. Why not 
build a new airplane that will establish 
new performance records? 

The chaps who write aviation advertising have 
been using a lot of superlatives, in the last few 
years. They are the fellows who gave us the idea 
— to build a ship that would make these superla- 
tives a reality. Actual performance . . . not 
just ad. copy. Not "strong, 
statements" . . . but facts! 
Always mindful that a new 
airplane, to gain any degree of 
popularity, must compete with 
other modes of transportation, 


Yes, the New 225 H.P. 1 



American Airway. Inc ’-<.’5 




iSSS* S*S5“o( < A«oo.nti<» CO 'l" 

2s!m' M s£ c r. Z 

SCHOOLS 

fW.XSc?”' Second Corpt 

B l ,v 1 N.SSOP«,R C IV^ t r"' i, "‘ 

r/% „ . ^ M 

i 

ttaatfWK.Sii 

Nonna. Hoffman Bnr.no Co.p « 

■ fron.Co.2 

USED AND SURPLUS EQUIPMENT .’«■« 


asapn: § 

ISS tfss 85? !J 


tinJcnd Airport. of Conoecticut. Inc «•» 
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IRVIN 

AIR CHUTE 

Engineering 
again leads 


from Inviting-Comfort — 


> ii' v-nair v-nutcs now solve me proDicm or out-or-signt but instantly available, 
instantly attachable parachute equipment for both Women and Men passengers in 
modern cabin planes. 

The Lap Strap attachment, illustrated below, while equally usable by men, brings 
cabin passenger planes. 

Inconspicuous in the unoccupied chair. Comfortable when occupied. Simple, quick, 
convenient to attach. IRVIN sureness in operation. 

Designed to adapt to all normal airplane chairs and to blend with any style or color 
of decoration or upholstery of cabin interiors. 

Investigate this new product of IRVIN Air Chute pioneering. Gain distinction for 
your plane and confidence for every seat in it, by being among the first to aoply this 
Chair Chute. 




have alighted safely by means 
of IRVIN Air Chutes. Adopt- 
ed as standard parachute 
equipment by more than 37 


For Descriptive Folder of 
"Irvin Chair Chutes", write today— 

IRVING AIR CHUTE CO., Inc. 

1670 Jefferson Ave., Buffalo, N. Y. 

Cable Address: "Irvin, Buffalo, N. Y., U. S. A." 
West Coast Factory and Office: 1S00 Flower St., 
Glendale. Calif. Canadian Factory: Ft. Eric, Ont. 



to Ready -Safety! 


• PLANE IS HORN! 



• Here on the drafting tables of the Boeing plant tomorrow's airplanes are conceived — developed 
by vision, judgment, initiative — backed by experience in both manufacture and operation! . . . 
Boeing Airplane Company, Seattle, subsidiary of United Aircraft and Transport Corporation. 



• HOEING HNS 1I W41S IK ■ ■ I I • 
TOMORROWS N I K PlAlfS I OII1V! 





SALON ?6' LONG. 5'6" WIDE 
. 6'3' HIGH. SEATS 40* APART 
GIVING GENEROUS ACCOM- 
MODATIONS FOR 14 PASSEN- 
GERS. \ 


DIRECTIONAL 8EAM 
RADIO ANTENNA. 


RETRACTABLE RADIO 
ANTENNA. 


FULL HEAD ROOM 
UNOBSTRUCTED AISLE. 


SALON IS COMPLETELY SOUND- 
PROOFED AGAINST ALL NOISE 
AND VIBRATION, MAKING IT 
QUIETER THAN A PULLMAN. 


COLD AIR VENTI- 
LATING DUCT v 


STEAM HEATING 
SYSTEM \ 


LAVATORY AND 
AUXILIARY ENTRY 
TO BAGGAGE. 


DOUGLAS 
AIR BRAKES 
✓ REDUCE 
LANDING 
SPEED TO 
MINIMUM. 


J -WAY VOICE RADIO MAIN- 
TAINS CONTACT BETWEEN 
GROUND AND PLANE. ALSO 
FOR WEATHER AND DIREC- 
TIONAL BEAM SIGNALS. 


EXCLUSIVE ALL-METAL 
MULTI-CELLULAR STRUC- 
TURE PRODUCES GREATEST 
KNOWN STRENGTH -WEIGHT 
RATIO. 


1H CU. FT. BAGGAGE AND 
CARGO COMPARTMENT. 


TWIN 700 H. P. ENGINES AND 
CONTROLLABLE PITCH THREE- 
BLADE METAL PROPELLERS 
GIVE A SPEED OF !10 M.P.H. 
AT 8000 FT 


COMPLETE STREAMLINING. NOTE 
METHOD OF 'FLOWING' ONE SUR- 
FACE INTO ANOTHER, CONTRIBU- 
TING TO HIGH SPEED PERFORMANCE. 


SPACIOUS PILOTS COM- 
PARTMENT WITH COM- 
PLETE DAY AND NIGHT 
FLYING, ENGINE AND 
NAVIGATION INSTRU- 
MENTS. DUAL CONTROLS. 


VENTILATION INTAKE 
IN NOSE AHEAD OF 
ENGINES CONTRIBUTES 
TO CABIN QUIETNESS. 


DOOR TO 76 CU. FT. MAIL 
COMPARTMENT. 


WHEELS RETRACT INTO' 
ENGINE NACELLES. 


LANDING LIGHTS. 


INDIVIDUAL READING LIGHT. 
ASH TRAY, SERVICE BUTTON, 
APPAREL RACK AND VENTILA- 
TION CONTROL 


I LOUNGE CHAIRS J4" WIDE WITH REMOVABLE HEAD 
RESTS MAY 8E FULLY RECLINED OR REVERSED. INDI- 
VIDUAL WINDOWS AFFORD EXCELLENT VIEW. 



THIS T.W.A. DOUGLAS AIRLINER 

is one of the world’s fastest, quietest, most 
luxurious airplanes. It is equipped with every 
known convenience for passengers, including 
steam heat, reclining and reversible lounge 
chairs with head rests, full-view windows, in- 
dividual reading light, ash tray, service button, 
apparel rack and ventilation control. 


and other countries 


Naturally this fine airliner is also equipped 
with every known safety device for the pro- 
tection of passengers and property. 

Just as naturally, B. G. Radio Shielded Mica 
Aviation Spark Plugs are Standard Equipment 
on its Twin 7 00 H. P. Wright Cyclone Engines. 


THE B. Cl. CORPORATION 

Contractors to the l niled States Army and Navy and Aircraft Engine Builders 

136 "• S<- SEW YORK 4 i.l»lo Address: Ciolsteeo, Now York 



